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NOMINATION  OF  JOHN  H.  GIBBONS  TO  BE  DI- 
RECTOR OF  THE  OFFICE  OF  SCIENCE  AND 
TECHNOLOGY  POLICY 


TUESDAY,  JANUARY  26,  1993 

U.S.  Senate, 
Committee  on  Commerce,  Science,  and  Transportation, 

Washington,  DC. 

The  committee  met,  pursuant  to  notice,  at  10  a.m.  in  room  SR- 
253,  Russell  Senate  Office  Building,  Hon.  Ernest  F.  Hollings  (chair- 
man of  the  committee)  presiding. 

Staff  members  assigned  to  this  hearing:  Patrick  H.  Windham, 
and  Rebecca  A.  Kojm,  professional  staff  members;  and  Leslie  G. 
Blosse,  minority  professional  staff  member. 

OPENING  STATEMENT  OF  SENATOR  HOLLINGS 

The  Chairman.  The  committee  will  come  to  order,  please.  We 
were  waiting  on  our  distinguished  ranking  member,  who  is  coming 
right  along.  Senator  Danforth  will  be  here  in  a  minute,  but  we 
have  got  some  other  distinguished  Senators  that  I  know  are  ex- 
tremely busy. 

With  our  nominee,  Dr.  Gibbons,  let  me  welcome  you.  As  Dr.  Gib- 
bons and  I  both  know,  we  worked  in  harness  together  on  the  Office 
of  Technology  Assessment  for  the  past  13  years.  Senator  Kennedy, 
Senator  Humphrey,  and  myself  were  the  original  authors  on  this 
side,  with  Emilio  Daddario  over  on  the  House  side.  And  after 
Emilio  left,  Dr.  Gibbons  took  over  as  the  Director  there,  and  has 
done  an  outstanding  job. 

It  was  in  those  early  days  that  there  were  all  kind  of  misgivings 
by  the  Members  of  Congress  themselves  that  we  were  duplicating 
things,  that  we  were  not  really  adhering  to  the  mission  of  techno- 
logical impact  of  the  various  policies  of  tne  Congress.  And  Dr.  Gib- 
bons, as  a  noted  physicist  and  scientist,  gave  us  credibility  and  con- 
tinuity and  has  done  an  outstanding  job,  and  I  think  we  are  very 
very  fortunate  to  have  the  President  select  him  as  Director  of  the 
Offiice  of  Science  and  Technology  Policy  there  in  the  White  House. 

[The  prepared  statement  of  Senator  Hollings  follows:] 

Prepared  Statement  of  Senator  Hollings 

This  morning  we  welcome  an  old  friend  to  his  confirmation  hearing.  Since  1979, 
Jack  Gibbons  has  served  as  Director  of  the  Ofiice  of  Technology  Assessment,  and 
over  the  years  those  of  us  who  sit  on  the  Technology  Assessment  Board  have  come 
to  admire  him  a  great  deal. 

This  morning  he  comes  before  the  Commerce  Committee  as  the  President's  nomi- 
nee to  serve  as  Director  of  the  White  House  Oflice  of  Science  and  Technology  Policy 
(OSTP). 

(1) 


The  Director's  position  has  always  been  a  challenging  job,  but  never  more  so  than 
today.  Three  years  afler  the  fall  of  the  Berlin  Wall,  our  Government  has  barely 
begun  the  huge  task  of  converting  its  $76  billion  annual  research  budget  from  cold 
war  priorities  to  today's  most  urgent  needs,  particularly  economic  needs.  President 
Clinton  is  right:  the  economy  is  the  issue.  If  Dr.  Gibbons  is  confirmed,  as  I  expect 
he  will  be,  he  will  help  the  President  remold  the  Federal  science  and  technology  es- 
tablishment to  promote  long-term  economic  growth  in  an  increasingly  competitive 
world  economy.  It  is  a  daunting  task — one  that  will  require  new  priorities,  major 
budget  shifts,  and  new  methods  of  working  with  industry.  The  future  of  our  country 
depends  on  how  well  the  new  administration  meets  this  challenge. 

These  are  issues  that  we  will  explore  with  Dr.  Gibbons  this  morning  and,  I  am 
sure,  in  legislative  hearings  over  the  months  to  come. 

Dr.  Gibbons,  it  is  with  great  pleasure  that  we  welcome  you  to  this  hearing.  We 
would  be  pleased  now  to  hear  from  you. 

The  Chairman.  Let  me  yield  first  to  Senator  Warner. 

STATEMEP^  OF  HON.  JOHN  W.  WARNER,  U.S.  SENATOR  FROM 

VmCINIA 

Senator  Warner.  Thank  you,  Mr.  Chairman.  Given  that  I  am 
flanked  here  by  my  distinguished  colleagues,  I  will  just  address 
part  of  the  biographical  data  and  they  can  supplement  it.  As  the 
chairman  indicated  with  a  note  of  humility,  you  were,  together 
with  Senator  Stevens,  the  founders  of  this  concept.  And  before  you 
today  sits  a  man  who  has  served  the  Congress  very  well  and  very 
ably,  given  that  the  charter  that  you  laid  down  was  a  new  chal- 
lenge and  I  think  he  fulfilled  it. 

You  mentioned  his  work  here  in  the  Congress  and  I  would  pick 
up,  by  stating  that  during  the  years  1974  to  1979  Mr.  Gibbons  was 
a  physics  professor  at  the  University  of  Tennessee.  He  was  also  the 
director  of  the  Energy,  Environment,  and  Resources  Center  at  the 
university. 

During  the  years  1973-74,  Mr.  Gibbons  was  the  Director  of  the 
Office  of  Energy  Conservation  at  the  Federal  Energy  Administra- 
tion. He  also  served  as  the  director  of  environmental  program  at 
Oak  Ridge  National  Laboratory  during  the  years  1969-73.  During 
the  years  1954  to  1969  he  also  served  as  a  physicist  and  group 
leader,  nuclear  geophysics,  in  the  physics  division  of  the  Oak  Ridge 
National  Laboratory. 

I  will  let  my  colleague  supplement  the  additional  materials.  We 
are  also  joined  this  morning  by  Mrs.  Gibbons.  They  are  both  resi- 
dents of  The  Plains,  VA,  a  small  community  of  one  gas  station  and 
one  general  store,  so  he  understands  rural  America  as  well  as  the 
complex  items  of  science  and  technology.  [Laughter.] 

The  Chairman.  Good.  Well,  we  welcome  Mrs.  Gibbons  to  the 
committee.  Senator  Robb. 

OPENING  STATEMENT  OF  SENATOR  ROBB 

Senator  Robb.  Thank  you,  Mr.  Chairman.  I  am  delighted  to  join 
my  senior  colleague  from  Virginia  and  the  senior  Senator  from 
Massachusetts,  who  has  a  Virginia  address  while  he  is  applying 
the  efforts  of  his  good  office  to  the  people  of  Massachusetts,  in  pre- 
senting Dr.  Jack  Gibbons  this  morning  for^  I  hope,  very  swift  and 
appropriate  unanimous  confirmation. 

I  must  tell  you  that — my  distinguished  senior  Senator  has  al- 
ready alluded  to  some  of  his  out-of-State  activities,  in  addition  to 
the  lact  that  he  happens  to  live  in  or  near  the  little  town  of  Plains 


which  the  distinguished  senior  Senator  did  not  mention,  but  is 
home  to  his  particular  residence  as  well. 

But  this  distinguished  nominee  for  this  particular  post  both  as 
the  President's  Science  Advisor,  which  does  not  require  confirma- 
tion, and  the  Office  of  Science  and  Technology  Policy,  happens  to 
have  been  bom  in  Virginia,  happens  to  have  grown  up  in  Virginia, 
actually  in  the  Harrisonburg  area  where  his  father — he  was  actu- 
ally a  faculty  brat,  as  he  describes  himself,  during  that  particular 
period. 

And  I  do  not  think  it  requires  me  to  disqualify  myself,  but  in  an 
absolutely  delightful  conversation  yesterday  afternoon  we  discov- 
ered that  we  were  related  about  200-plus  years  ago.  I  think  we 
have  a  mutual  set  of  great  great  great  great  great  great  grand- 
parents, who  happened  to  have  surveyed  Augusta  County  and 
founded  the  little  town  of  Staunton. 

But  beyond  that,  I  think — and  I  agree  with  you,  Mr.  Chairman, 
this  is  a  superb  choice,  someone  that  I  think  all  of  the  members 
of  the  scientific  community  are  going  to  enjoy  working  with  .  His 
experience  has  cross  a  broad  array.  His  background  in  physics  may 
help  him  to — ^help  us  unlock  gridlock  here  in  the  Nation's  Capitol, 
but  he  also  has  both  the  basic  and  the  applied  sciences.  He  has  a 
background  in  a  number  of  areas  that  are  going  to  be  extremely 
helpful. 

But  most  important,  I  think,  is  the  fact  that  he  is  genuinely  in- 
terested in  working  with  us  and  working  with  others  who  are  inter- 
ested in  advancing  science  and  some  of  the  things  that  science  and 
technology  can  do,  and  I  think  that  this  is  1  of  those  10  strikes. 

I  knew  Dr.  Gibbons  by  reputation.  I  really  had  not  had  an  oppor- 
tunity to  get  to  know  him  until  yesterday  where  we  had  a  lengthy 
conversation  about  a  whole  variety  of  topics,  including  many  that 
had  been  of  great  interest  to  me,  as  the  distinguished  chairman 
had,  in  serving  as  Governor,  and  so  I  had  a  parochial  interest  and 
I  found  that  Dr.  Gibbons  knew  all  about  each  of  the  projects  that 
had  been  of  interest  during  an  earlier  period  in  my  own  profes- 
sional career. 

But  I  think  this  is  one  of  those  appointments — and  most  every- 
one has  had  an  opportunity  to  work  with  him  through  the  Office 
of  Technology  Assessment.  His  new  post  is  going  to  be  one  that  I 
am  very  pleased  to  join  my  colleagues  in  presenting  him  and  rec- 
ommending him  to  the  committee,  and  saying  that  I  look  forward 
to  working  with  him  on  a  number  of  exciting  projects  that  I  think 
are  going  to  advance  the  cause  of  science  and  technology  under  his 
leadership. 

The  Chairman.  Very  good.  Now  senior  to  all  of  us.  Senator  Ken- 
nedy. 

Senator  Kennedy.  Thank  you. 

The  Chairman.  The  chairman  of  our  Office  of  Technology  Assess- 
ment. 

STATEMENT  OF  HON.  EDWARD  M.  KENNEDY,  U.S.  SENATOR 

FROM  MASSACHUSETTS 

Senator  Kennedy.  Mr.  Chairman,  I  thank  you  for  permitting  me 
to  join  with  others  in  recommending  the  early  and  speedy  con- 
firmation of  Dr.  Gibbons.  You  and  Senator  Stevens  know  full  well 


the  extraordinary  leadership  that  he  provided  in  the  Office  of  Tech- 
nology Assessment.  This  is  a  brilliant  appointment  by  the  Presi- 
dent. He  could  not  have  chosen  more  wisely. 

I  think  Dr.  Gibbons,  an  extraordinary  physicist,  will  bring  to  his 
new  job  an  extraordinary  array  of  talents.  As  OTA  Director,  he  has 
worked  with  the  Congress  extremely  well,  with  Republican  and 
Democrat  alike,  with  the  diverse  philosophical  viewpoints  on  mat- 
ters of  technology  and  scientific  policy.  And  I  think  that  the  uni- 
form acclamation  for  Dr.  Gibbons  demonstrates  his  ability  to  find 
common  ground,  common  understanding,  common  interests  among 
diversity.  That  is  enormously  important. 

He  also  had  a  brilliant  academic  career  at  the  University  of  Ten- 
nessee, chairing  its  Centers  on  Ener^,  Environment,  and  Re- 
sources. And  then  he  has  worked  within  the  executive  branch  as 
the  Director  of  Energy  Conservation  in  an  agency  that  eventually 
became  the  Department  of  Energy. 

So,  he  has  had  executive  experience,  the  ability  and  experience 
of  working  with  the  Congress  on  both  sides  of  the  aisle,  he  has  had 
experience  as  a  researcher  and  a  thinker  in  terms  of  public  policy, 
all  in  the  areas  of  science  and  technology.  And  in  each  and  every 
one  of  these  areas,  he  has  demonstrated  excellence  and  has 
achieved  support  from  all  those  that  he  has  worked  with. 

It  truly  is  an  extraordinary  appointment.  I  commend  the  Presi- 
dent for  it.  We  are  going  to  miss  him  at  the  Office  of  Technology 
Assessment,  and  hopefully  he  will  not  be  too  far  away  so  that  we 
can  draw  on  his  expertise  as  we  in  the  Congress  continue  to  try 
to  deal  with  complex  technological  and  scientific  issues. 

I  thank  the  Chair  and  I  ask  that  my  full  statement  be  put  in  the 
record. 

[The  prepared  statement  of  Senator  Kennedy  follows:] 

Prepared  State.mext  of  Senator  Ke.\nedy 

Mr.  Chairman,  members  of  the  committee,  I  welcome  the  privilege  of  testifying 
in  support  of  the  nomination  of  Dr.  John  H.  Gibbons  to  be  the  Director  of  the  Office 
of  Science  and  Technology  Policy. 

For  the  past  13  years.  Jack  Gibbons  has  served  with  distinction  as  the  Director 
of  the  Congressional  Office  of  Technology  Assessment.  As  a  member  of  OTA's  Tech- 
nology Assessment  Board,  and  as  its  current  chairman,  I  have  had  the  opportunity 
to  work  closely  with  Jack  on  a  wide  array  of  technology-related  issues.  I  come  before 
you  today  as  Jack's  colleague,  as  a  great  admirer  of  Jack's  professional  abilities,  and 
as  his  friend. 

Of  course,  two  members  of  the  committee — the  chairman  and  Senator  Stevens — 
are  also  members  of  the  Technology  Assessment  Board,  and  they  know  full  well  of 
the  outstanding  job  Jack  has  done  at  OTA.  But  with  their  indulgence,  I'll  take  just 
a  minute  to  describe  Jack's  current  responsibilities  and  his  attributes. 

Congress  created  OTA  in  1972  to  provide  itself  with  an  objective,  expert  perspec- 
tive on  the  impact  of  technology  on  public  policy.  At  the  request  of  congressional 
committees,  OTA  prepares  comprehensive  reports  on  a  spectrum  of  complex  and 
controversial  topics.  Recent  reports  have  addressed  such  topics  as  emerging  defense 
technologies,  computer  software  and  intellectual  property,  the  reliability  of  poly- 
graphs, and  environmental  policies  in  developing  nations.  I  am  especially  proud  of 
the  oioneering  work  that  OTA  has  conducted  on  health-related  technologies,  such 
as  DNA  testing  for  cystic  fibrosis  and  the  biological  roots  of  mental  illness. 

Under  Jack's  innovative  leadership,  OTA  has  come  to  play  an  increasingly  indis- 
pensable role  in  the  legislative  process.  He  has  been  a  major  force  in  shaping  the 
agency,  and  has  helped  it  grow  into  the  preeminent  force  it  is  today  in  the  fields 
of  science  and  technology. 

It  is  no  surprise  that  Jack  has  flourished  at  OTA.  He  is,  as  you  know,  a  renowned 
physicist.  Prior  to  taking  the  reins  at  OTA,  he  served  as  Director  of  the  Energy,  En- 
vironment and  Resources  Center  of  the  University  of  Tennessee,  and  as  Director  of 


Energy  Conservation  for  the  Federal  Energy  Administration.  So,  he  already  knows 
his  way  around  the  executive  branch  too. 

Based  on  his  admirable  record  and  his  broad  range  of  experience,  Jack  is  highly 
qualified  to  serve  as  the  President's  Science  Advisor  and  as  Director  of  the  Omce 
of  Science  and  Technology  Policy.  In  fact,  it  is  almost  impossible  to  imagine  a  better 
choice  for  these  sensitive  jobs,  and  it  is  hard  to  imagine  a  nominee  who  will  assume 
his  duties  better  equipped  to  hit  the  ground  running  than  will  Jack. 

I  know  I  speak  for  the  entire  Technology  Assessment  Board  in  bemoaning  the  loss 
of  Jack  Gibbons  as  OTA's  Director.  His  shoes  will  be  hard  to  fill.  But  our  loss  is 
President  Clinton's  gain,  and  the  country's  gain. 

I  urge  the  contmiittee  to  report  this  nomination  favorably,  and  I  urge  my  col- 
leagues in  the  Senate  to  confirm  this  fine  man  as  soon  as  possible  so  that  he  can 
quickly  assume  the  responsibilities  that  the  President  has  bestowed  on  him. 

The  Chairman.  Yes,  it  will  be  included.  Dr.  Gibbons,  no  one  has 
been  better  presented.  I  know  these  gentlemen  perhaps  have  other 
commitments,  otherwise  you  are  welcome  to  sit  with  the  commit- 
tee. If  you  want  to  excuse  yourselves  at  this  particular  time. 

Dr.  Gibbons,  before  we  hear  from  you  I  want  to,  on  behalf  of  the 
committee,  welcome  Senator  Krueger,  whose  outstanding  record  at 
Duke  and  in  the  House  of  Representatives  and  otherwise  as  a  civic 
leader  down  there  in  Texas.  I  think  he  is  a  wonderful  appointment 
and  he  will  make  a  tremendous  contribution,  I  am  sure,  to  our 
committee  here.  And  Bob,  we  are  glad  to  have  you. 

Senator  Krueger.  Thank  you,  Mr.  Chairman. 

The  Chairman.  Senator  Danforth,  did  you  have  any  opening 
comments? 

Senator  Danforth.  No,  Mr.  Chairman. 

The  Chairman.  Conrad. 

OPENING  STATEMENT  OF  SENATOR  BURNS 

Senator  Burns.  I  have  an  opening  statement,  Mr.  Chairman. 
And  just  to  be  real  brief  about  it,  I  would  ask  unanimous  consent 
that  it  be  entered  in  the  record.  But  I  think  President  Clinton  has 
made  an  outstanding  choice  here,  and  I  want  to  thank  Dr.  Gibbons, 
before  he  makes  his  statement,  for  dropping  by  yesterday.  And  we 
had  a  wonderful  visit  about  some  areas  of  concern,  the  direction 
which  I  would  want  to — or  most  of  us  would  want  to  see  our  tech- 
nology and  R&D  go. 

And  we  will  have  some  questions  about  that,  but  I  would  just  ask 
that  my  statement  be  made — I  think  the  President  has  made  a 
wonderful  and  outstanding  appointment  here  and  I  plan  to  support 
him.  Thank  you. 

[The  prepared  statement  of  Senator  Burns  follows:] 

Prepared  Statement  of  Senator  Burns 

Mr.  Chairman,  I  would  like  to  welcome  Dr.  Gibbons  to  the  Commerce  Committee 
as  we  consider  his  nomination  to  become  Director  of  the  White  House  Office  of 
Science  and  Technology  Policy. 

Mr.  Chairman,  I  believe  that  President  Clinton  has  made  an  outstanding  choice. 
Since  1979,  Dr.  Gibbons,  as  head  of  the  Office  of  Technology  Assessment,  has  pro- 
vided Congress  with  quality  analysis  on  a  broad  range  of  science  and  technology  is- 
sues. Dr.  Gibbons  has  earned  a  national  reputation  as  an  expert  on  environmental 
and  energy  policy.  Now  it  is  the  Executive  Branch's  turn  to  benefit  from  Dr.  Gib- 
bons' considerable  talent  and  decades  of  experience. 

I  cannot  overemphasize  the  importance  of  the  job  for  which  you  have  been  nomi- 
nated. The  Director  of  OSTP  is  the  highest  ranking  science  official  in  the  Executive 
Branch  and  traditionally  has  served  as  the  President's  science  adviser.  If  confirmed, 
your  advice  and  counsel  will  be  critical  in  shaping  our  Nation's  science  and  tech- 
nology policy.  Furthermore,  in  recent  years,  the  job  has  taken  on  even  greater  im- 


portance.  The  Director  of  OSTP  has  been  called  upon  to  help  plan  and  coordinate 
several  billion-dollar,  multi-agency  science  programs  such  as  the  High  Speed  Com- 
puting and  Communications  Program  and  the  U.S.  Global  Change  Research  Pro- 
gram. 

Mr.  Chairman,  this  nomination  comes  to  us  at  a  time  when  our  Nation's  economy, 
national  security,  communications,  transportation,  and  general  welfare  depend 
heavily  on  advances  in  science  and  technology.  We  look  to  the  biomedical  research 
of  institutions  like  NIH  for  cures  for  cancer,  AIDS,  heart  diseases,  and  other  health 
problems.  We  rely  on  the  global  change  research  of  agencies  like  NASA  and  NOAA 
to  help  us  understand,  predict,  and  address  environmental  threats  to  our  planet  like 
ozone  depletion  and  global  warming.  Deploying  a  Space  Station  in  this  oecade  will 
depend  on  meeting  technological  challenges  in  life  sciences,  engineering,  and  many 
other  areas. 

Mr.  Chairman,  if  the  past  Presidential  election  was  about  anything,  it  was  about 
the  economy.  A  recent  GAO  study  indicated  that  we  are  losing  ground  in  all  but 
one  of  11  high-tech  industries.  We  have  to  turn  this  around.  We  have  to  do  a  better 
job  of  converting  our  scientific  inventions  and  advances  into  commercial  products 
and  services.  We  have  to  devote  more  of  our  $76  million  R&D  budget  to  commer- 
cially relevant  research  that  can  jumpstart  our  economy.  We  also  have  to  more  effec- 
tively transfer  technology  from  our  national  labs  and  research  agencies  to  U.S.  in- 
dustry, particularly  the  small  businesses  who  are  often  operating  with  1950s  tech- 
nology. If  confirmed,  I  believe  that  you  must  play  a  critical  role  in  making  sure  that 
technology  policy  is  a  priority  for  the  Clinton  Administration. 

Mr.  Chairman,  another  area  that  I  would  hope  the  next  OSTP  Director  would 

f)rioritize  is  communications  and  computer  technologies.  As  you  know,  during  the 
ast  Congress,  then  Senator  Gore  and  I  introduced  legislation  calling  for  the  devel- 
opment of  an  advanced  broadband  communications  infrastructure,  connecting  every 
home,  hospital,  school,  and  business  in  the  U.S.  hy  the  year  2015.  Communications 
and  computers  are  going  to  revolutionize  how  we  live  and  how  we  do  business.  Fam- 
ilies will  enjoy  television  on  large  screens  with  movie  theater  resolution  and  "on- 
demand"  programming.  Using  special  goggles  and  data  gloves,  engineers  will  be  able 
to  walk  through  virtual  reality  buildings  that  exist  only  in  the  computer.  The  use 
of  computers  in  K  through  12  education  will  become  conrmionplace.  It  is  incumbent 
on  the  next  Director  of  OSTP  to  work  towards  realizing  the  full  potential  of  these 
technologies. 

I  am  looking  forward  to  hearing  the  thoughts  and  views  of  Dr.  Gibbons  on  these 
and  other  technology  issues  and  I  welcome  him  to  this  Committee. 
Thank  you,  Mr.  Chairman. 

The  Chairman.  Very  good.  Senator  Krueger,  did  you  have  an 
opening  statement? 

OPENING  STATEME?^  OF  SENATOR  KRUEGER 

Senator  Krueger.  Thank  you,  Mr.  Chairman.  As  one  who  is 
100th  in  seniority,  I  am  honored  to  be  recognized  so  early.  [Laugh- 
ter.] 

Senator  Burns.  That  is  not  so  bad.  That  is  where  I  started.  Very 
few  of  us,  though.  It  is  a  chosen  club.  [Laughter.] 

Senator  Krueger.  IVIany  are  called  and  few  are  chosen.  Well,  I 
was  chosen  by  one  person.  I  am  going  to  have  to  be  chosen  by  a 
few  more  3  months  from  now.  [Laughter.] 

But  I  am  delighted,  Mr,  Chairman,  to  be  serving  as  a  member 
of  your  committee,  and  I  delighted  that  the  first  person  to  appear 
before  this  committee  is  one  who  has  a  Ph.D.  from  Duke,  where  I 
put  in  12  years  in  that  vineyard.  And  having  taught  on  that  faculty 
for  12  years,  I  am  delighted.  I  am  sorry  that  we  lost  recently,  we 
were  knocked  out  of  the  top  five  I  saw,  but  we  cannot  overempha- 
size that. 

I  just  want  to  say  that  given  the  awesome  recommendations  you 
have  already  received  from  Senators  Robb,  Warner,  and  Kennedy, 
it  would  be  a  bold  person  indeed  who  would  start  off  with  any 
tough  questions,  if  he  knew  them.  But  I  am  delighted  that  someone 


who  has  served  with  such  distinction  at  OTA  should  be  brought  be- 
fore us.  It  seems  to  me  a  very  very  strong  nomination  and  I  am 
dehghted  to  have  you  here, 

I  would  like  to  ask  a  few  questions  at  the  appropriate  time,  but 
at  this  time  I  just  want  to  say  welcome  and  we  are  delighted  that 
you  would  be  considered  for  this  post. 

The  Chairman.  Very  good.  Dr.  Gibbons,  we  would  be  delighted 
to  hear  from  you  at  this  time. 

STATEMENT  OF  JOHN  H.  GIBBONS,  NOMINEE  TO  BE  DIREC- 
TOR OF  THE  OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

Dr.  Gibbons.  Thank  you,  Mr.  Chairman  and  members  of  the 
committee.  I  would  like  to  submit  for  the  record  my  introductory 
statement  and  simply  summarize  that  for  you,  so  that  we  might 
proceed. 

The  Chairman.  It  will  be  included  in  its  entirety  and  you  can 
summarize  it  as  you  wish. 

Dr.  Gibbons.  And  that  statement,  Mr.  Chairman,  also  includes 
a  reproduction  of  the  remarks  I  made  when  President  Clinton  in- 
troduced me  on  Christmas  Eve,  that  I  thought  might  be  interesting 
also  to  the  committee. 

I  am  really  honored  to  be  here  before  you.  I  am  deeply  grateful 
for  the  very  generous  words  that  not  only  you  have  bestowed  upon 
me  this  morning,  but  my  two  Senators  from  Virginia  and  Senator 
Kennedy.  I  feel  overwhelmed  already. 

I  do  feel  that  I  have  had  an  enormously  fortunate  opportunity  to 
have  been  immersed  in  a  variety  of  contexts  of  science  and  its  com- 
panion, technology,  through  the  years.  Maybe  all  of  those  past  ex- 
periences are  coming  together  now  in  a  way  that  was  enriched  es- 
pecially by  my  time  in  working  for  Congress,  and  can  be  put  to  use 
in  the  administration  and  working  with  Congress. 

So,  I  would  like  to  say  that  I  think  Mark  Twain  was  right  when 
he  said  that  "education  is  a  progressive  discovery  of  one's  igno- 
rance." And  I  must  say  that  even  though  I  have  had  a  lot  of  rel- 
evant experiences,  I  still  feel  less  than  appropriately  prepared  for 
the  kind  of  challenges  that  are  before  me.  But  I  am  going  to  do  my 
best,  and  I  hope  it  will  be  satisfactory  to  my  boss  down  the  street, 
as  well  as  to  the  Congress. 

Let  me  talk  just  a  moment  about  my  credentials  as  they  relate 
to  the  job  requirements  of  Assistant  to  the  President  for  Science 
and  Technology,  and  also  Director  of  the  Office  of  Science  and 
Technology  Policy. 

First,  the  person  must  have  a  broad  and  current  understanding 
of  science  and  technology,  as  they  affect  and  are  affected  by  public 
policy.  In  addition,  he  or  she  must  have  an  ability  to  translate  com- 
plex technical  concepts  into  language  readily  understandable  to  our 
citizen  Grovemors. 

Not  many  of  us  have  a  technical  background  and  have  found  our 
way  into  public  policy.  In  this  time  of  very  complex  and  specialized 
knowledge,  it  is  important  for  some  of  us  to  play  the  role  of  trans- 
lator, to  provide,  as  James  Madison  called  it,  "the  power  that 
knowledge  gives,"  to  our  lay  Governors.  I  think  my  nearly  14  years 
of  work  at  OTA  really  helped  me  prepare  to  fulfill  that  require- 
ment. 
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A  second  requirement  is  an  ability  to  understand  the  very  spe- 
cialized languages  and  the  concerns  of  people  who  have  different 
perspectives  and  responsibilities.  The  person  must  have  an  ability 
to  listen  carefully,  to  reconcile  and  to  integrate  different  points  of 
view  into  a  consensus  that  enables  action. 

That  ability  will  be  required  of  me  as  I  work  with  the  various 
executive  agencies  that  share  responsibility  on  a  large  number  of 
issues  before  us  today.  The  intent  is  to  provide  the  kind  of  catalytic 
glue  that  brings  the  departments  together,  perhaps  in  a  better  way 
than  we  have  done  it  before,  so  that  the  whole  is  greater  than  the 
sum  of  the  parts. 

A  third  requirement  is  an  ability  to  understand  both  the  context 
and  the  process  of  science  itself.  I  will  use  this  office  not  to  rep- 
resent the  cause  of  science  so  much  as  to  represent  its  processes 
and  context.  Grovernment  needs  individuals  who  understand 
science's  fundamental  importance  in  the  American  experiment, 
both  in  our  pursuit  of  knowledge — am  explicit  national  goal — and 
in  the  application  of  knowledge  to  help  fulfill  human  needs  and  as- 
pirations. I  think  the  15  very  happy  years  I  spent  at  the  bench  as 
a  scientist  constitute  an  important  part  of  my  background  as  I  try 
to  both  understand  and  represent  that  perspective. 

The  fourth  requirement  is  an  appreciation  of  what  it  takes  to 
transform  a  technical  innovation  into  a  product.  It  represents  a  sig- 
nificant step  beyond  the  lab  to  make  something,  to  satisfactorily 
manufacture,  sell,  and  service  a  product  while  generating  sufficient 
profit  to  stay  ahead  of  the  inevitable  competition. 

This  kind  of  business  experience,  which  I  have  been  privileged  to 
have  in  past  years  is  essential  for  someone  designated  to  assist  the 
administration  in  engaging  these  twin  enterprises  of  science  and 
technology  in  meeting  national  goals. 

Last,  I  have  had  the  good  fortune  of  being  repeatedly  exposed  to 
the  universality  of  science,  the  inherent  and  accelerating  mobility 
of  information  around  the  globe,  and  therefore  of  the  folly  of  think- 
ing about  science  and  technology  in  anything  less  than  its  total 
international  context.  It  is  all  too  easy  to  think  about  these  things 
in  national  terms,  but  we  must  always  think  of  them  in  an  inter- 
national context. 

While  the  challenges  before  me  are  daunting,  I  do  feel  highly  for- 
tunate to  have  had  these  relevant  prior  experiences.  In  times  past 
I  have  often  wondered  what  I  would  want  to  be  when  I  grow  up. 
At  one  time  I  thought,  well,  the  secret  to  that  is  iust  not  to  grow 
up.  But  I  now  believe  that  this  job  before  me  is  wnat  I  want  to  be 
when  I  grow  up.  I  hope  to  combine  my  past  experiences  in  new 
ways  to  help  our  Nation  capture  the  opportunities  provided  by 
science  and  technology  in  fulfilling  our  many  national  aspirations. 

Now  for  just  a  couple  of  words  about  the  office,  Mr.  Chairman. 
The  National  Science  and  Technology  Policy,  Organization,  and 
Priorities  Act  of  1976,  wisely  provides  considerable  flexibility  to  the 
President  and  to  the  Director  in  organizing  and  utilizing  resources. 
To  be  effective,  I  think  we  all  understand  that  each  President 
needs  to  be  able  to  organize  the  White  House  in  his  own  way. 

President  Clinton,  I  am  confident  from  my  direct  conversations 
with  him,  fully  appreciates  the  fundamental  and  growing  role  of 
science  and  technology  in  assuring  our  national  future.  Over  the 


past  weeks  I  have  been  frequently  consulted  in  my  new  capacity 
about  candidates  for  science  and  technology  positions  in  various 
Departments  of  Government.  If  confirmed  I  look  forward  to  orga- 
nizing the  OSTP  in  a  way  that  builds  on  the  impressive  progress 
of  my  colleague  Allan  Bromley  over  the  past  4  years. 

I  want  to  be  a  catalyst  for  improved  integration  of  science  and 
technology  across  the  executive  branch.  I  also  want  to  build  a  more 
effective  partnership  between  the  administration  and  Congress,  as 
well  as  with  key  institutions  outside  the  Federal  Grovernment.  Our 
combined  wisdom,  strengths,  and  resources  are  enormous,  but  so 
too  are  the  challenges  we  face.  You  know  all  too  well  that  it  is  so 
important  that  we  work  closely  together  to  define  achievable  goals 
and  equitable  means  to  reach  them.  It  sounds  simple,  but  it  is  not 
an  easy  task,  and  science  and  technology  are  ubiquitous  in  the 
process. 

In  closing,  I  want  to  commend  this  committee  particularly  for  its 
leadership  in  promoting  national  progress  through  the  support  of 
various  innovative  ways  to  encourage  technology,  to  encourage 
training,  and  to  develop  new  partnerships  between  the  public  and 
the  private  sectors. 

Also,  Mr.  Chairman,  I  want  to  report  that  in  my  disclosure  of  as- 
sets to  the  committee,  my  wife  and  I  neglected  to  list  our  most  val- 
uable assets  of  all,  our  children.  Our  three  daughters  have  followed 
different  pursuits  in  their  adult  lives,  and  they  have  found  full 
measures  of  success  in  their  professional  and  family  lives.  So,  I 
must  report  to  you  this  morning  that  they  were  missing  on  my 
form,  but  I  treasure  them  most  highly  of  all. 

Thank  you,  Mr.  Chairman. 

[The  prepared  statement,  biographical  data,  and  prehearing 
questions  and  answers  of  Dr.  Gibbons  follow:] 

Prepared  Stateme.nt  of  Dr.  John  H.  Gibbg.n'S 

Mr.  Chairman  and  members  of  the  committee,  I  am  honored  to  appear  before  you 
today.  I  am  also  deeply  grateful  for  the  generous  words  of  support  from  Senator 
Kennedy  as  Chairman  of  OTA's  Technology  Assessment  Board,  and  to  Senators 
Robb  and  Warner  for  introducing  me  as  a  son  of  Virginia.  I  earnestly  hope  that,  if 
confirmed,  I  will  be  able  to  put  to  the  best  possible  use  the  experiences  which  I  have 
had  to  date  and  to  measure  up  to  the  needs  and  expectations  of  the  position  to 
which  I  have  been  nominated  by  President  Clinton. 

Let  me  first  address  my  credentials  in  terms  of  the  requirements  of  the  combined 

gosition  of  Assistant  to  the  F*resident  for  Science  and  Technology  and  Director  of 
iSTP. 

The  first  requirement  is  a  broad  and  current  understanding  of  science  and  tech- 
nology as  they  affect  National  policy  and  are  affected  by  it;  plus  an.  ability  to  trans- 
late Key  technical  complexity  into  readily  understandable  language.  1  believe  my 
background  of  nearly  14  years  at  OTA  has  provided  me  a  splendid  preparation. 
While  at  OTA  I  broadened  my  perspectives  of  issues  to  include  not  only  science  and 
technology  but  also  economic,  political,  and  ethical  perspectives.  For  example,  the 
subject  of  biotechnology  includes  not  only  molecular  biology,  genetic  engineering  and 
the  like,  but  also  economics,  ethics,  privacy,  property  rights,  and  public  accept- 
ability. This  broad  perspective,  to  me,  is  an  essential  requirement  for  the  task  of 
giving  advice  to  the  President. 

A  second  requirement  is  an  ability  to  understand  the  specialized  languages  and 
concerns  of  people  who  have  different  perspectives  and  responsibilities,  plus  an  abil- 
ity to  listen  carefully,  to  reconcile  and  integrate  different  points  of  view  into  suffi- 
cient consensus  that  enables  action  to  follow.  This  ability  is  required,  for  example, 
to  forge  policies  and  decisions  across  the  executive  agencies,  particularly  for  Admin- 
istration initiatives  that  require  coordinated  participation  by  several  Departments. 
1  believe  that  my  career  at  tne  Oak  Ridg'e  National  Laboratory  where  we  first  estab- 
lished research  programs  that  integrated  physical  science,  engineering,  political  and 
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social  science  into  interdisciplinary  work  on  energy  conservation  taught  me  a  lot  in 
this  regard.  So,  too,  did  my  service  as  Director  o?  the  interdisciplinary  Energy,  Re- 
sources, and  Environment  Center  at  the  University  of  Tennessee,  and  my  service 
on  various  committees  and  study  groups  with  the  National  Academy  of  Sciences, 
Aspen  Institute,  OTA,  and  others  during  the  1970's. 

A  third  requirement  is  an  ability  to  understand  both  the  context  and  process  of 
basic  science.  I  feel  enormously  fortunate  to  have  had  a  broad  education  in  science 
and  more  than  15  happy  and  productive  years  "at  the  bench"  as  a  researcher  in  nu- 
clear structure  and  stellar  nucleosynthesis. 

A  fourth  requirement  is  an  appreciation  of  what  it  takes  to  transform  a  technical 
innovation  into  a  product,  and  to  successfully  manufacture,  sell  and  service  it,  while 

f generating  sufficient  profit  to  stay  ahead  of  the  inevitable  competition  and  have  a 
ittle  left  over  1  This  kind  of  "business"  experience  is,  it  seems  to  me,  essential  in 
order  for  me  to  assist  the  administration  to  engage  the  twin  enterprise  of  science 
and  technology  in  meeting  national  goals.  My  experience  during  the  1960's  and 
1970's  in  creating  new  businesses  and  serving  on  various  Boards  of  Directors  has 
been  invaluable  in  helping  frame  my  perspectives.  I  believe  that  experience  will 
serve  me  well  as  I  work  with  the  President  to  build  new,  productive  bridges  of  co- 
operation and  coventuring  between  the  private  sector  and  tne  people  of  this  nation. 

Lastly,  I  have  had  the  good  fortune  oi  being  repeatedly  exposed  to  the  inalienable 
facts  of  the  universalitv  of  science,  the  inherent  and  accelerating  mobility  of  infor- 
mation around  the  globe,  and  therefore  of  the  folly  of  thinking  about  science  and 
technology  in  anything  less  than  its  international  context. 

Thus,  while  the  challenges  before  me  are  daunting,  I  do  feel  highly  fortunate  to 
have  such  relevant  prior  experiences.  In  times  past,  I've  frequently  wondered  what 
I  wanted  to  do  when  I  "grow  up".  Now  I  believe  this  new  job  is  just  that,  since  it 
will  draw  so  completely  on  my  past  experiences 

Mr.  Chairman,  the  National  Science  and  Technology  Policy  Organization  and  Pri- 
orities Act  (PL94-282)  which  created  the  OSTP  wisely  provides  considerable  flexibil- 
ity  to  the  President  and  the  Director  in  organizing  and  utilizing  the  Office.  To  be 
effective,  each  President  needs  to  be  able  to  organize  the  White  House  in  his  own 
way.  President  Clinton  appreciates  fully  the  fundamental  and  growing  role  of 
science  and  technology  in  assuring  our  nation's  future.  I  have  already  been  fre- 
quently consulted  about  candidates  for  science  and  technology  positions  in  various 
Departments.  If  confirmed,  I  look  forward  to  organizing  OSTP  in  a  way  that  builds 
upon  the  impressive  progress  made  by  my  distinguished  predecessor,  Dr.  D.  Allan 
Bromley.  I  hope  not  only  to  be  a  catalyst  for  improved  integration  of  science  and 
technology  across  the  Executive  Branch,  but  also  to  build  a  more  effective  partner- 
ship between  the  Administration  and  Congress  as  well  as  with  key  institutions  out- 
side the  Federal  government.  Our  combined  wisdom,  strengths,  and  resources  are 
enormous,  but  so  are  the  challenges  we  face.  That  is  why  it  is  so  important  that 
we  work  closely  together  to  define  achievable  goals  and  means  to  reach  them  that 
are  equitable.  Science  and  technology  are  ubiquitous  means  to  those  ends.  That  is 
why  I  am  prepared  to  totally  commit  myself  to  this  task. 

Before  I  close,  I  want  to  commend  the  Committee  for  its  leadership  in  promoting 
national  progress  through  the  support  of  various  innovative  ways  to  encourage  tech- 
nology, training,  and  new  partnerships  between  the  public  and  private  sectors.  I 
also  want  to  report  that  in  my  disclosures  of  assets  to  the  Committee,  my  wife  and 
I  neglected  to  list  our  most  valuable  of  all:  our  children.  All  three  daughters  followed 
different  pursuits  and  have  found  a  full  measure  of  success  in  professional  and  fam- 
ily life. 


JANUARY  26,  1993— STATEMENT  MADE  BY  DR.  JOHN  H.  GIBBONS  ON  12/24/92  ON  THE 
OCCASION  OF  THE  PRESS  BRIEFING  BY  PRESIDENT-ELECT  BILL  CLINTON 

I  am  delighted  to  accept  the  opportunity  to  serve  the  Clinton/Gore  administration 
by  helping  coordinate  the  federal  science  and  technology  enterprise.  Our  security 
and  prosperity  depend,  as  never  before,  on  the  sustainea  support  of  science  and  the 
thoughtful  use  of  technology. 

I  stress  both  science  and  technology  because  they  are  so  interdependent.  They 
sustain  each  other;  neither  can  advance  without  the  help  of  the  other. 

Carefully  chosen,  technology  provides  options — options  to  enable  economic 
progress,  protect  environment  and  health,  and  assure  national  security.  And  science 
plays  an  increasingly  central  role  in  our  traditional  national  support  of  exploration, 
to  better  understand  who  we  are,  the  world  around  us,  and  how  things  work.  Thus, 
we  place  very  great  weight  on  the  intrinsic  value  of  basic  science,  out  of  which  has 
flowed  extraordinary  and  often  unanticipated  benefits  to  society,  including  enormous 
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enrichment  of  the  human  spirit.  And  there  is  certainly  no  end  in  sight.  Listen  to 
OUver  Wendell  Holmes: 

"True  science  knows  no  bounds.  It  penetrates  into  every  domain  without  fear 

and  serves  all  men  without  prejudice  or  favor.  Its  work  is  to  substitute  facta 

for  appearances,  demonstrations  for  impressions,  and  beneficial  realities  for 

those  many  things  ignorance  and  greed  proclaim  to  be  impossible.  For  suffering 

humanity,  it  is  hope  and  promise." 

There  is  an  old  Chinese  proverb  that  goes,  "the  more  you  say  the  less  people  will 

remember."  Thus  I  conclude  with  kudos  to  OTA's  Technology  Assessment  Board,  for 

13  years  of  bipartisan  support  through  thick  and  thin;  to  OTA's  outstanding  staff 

ana  the  rich  experiences  I  shared  with  them;  to  my  many  splendid  friends  who 

shared  this  quest;  and  to  my  family  whose  love,  support  and  toleration  sustains  me. 
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May  14,  1990.  Institutional  Investigatory  Institute,  New  York,  New  York.  "American 
Competitiveness:  Government/Industry  Partnerships?" 

September  5,  1990.  Mitre  Corporation,  McLean  Virginia.  "On  Sacred  Fires,  Faustian 
Bargains,  and  Social  Contracts." 

October  27,  199<).  Symposium  in  Honor  of  Harvey  Brooks,  Harvard  University,  John 
F.  Kennedy  School  of  Government,  Cambridge,  Massachusetts.  "Technology 
Assessment." 

November  9,  1990.  The  President's  Circle,  National  Academy  of  Sciences,  Washing- 
ton, D.C.  "National  Priorities  and  Their  Implications  for  Energy  Policy." 

November  14,  1990.  U.S.  Council  for  Energy  Awareness,  Washington,  D.C.  "On  re- 
lieving U.S.  Oil  Dependence." 

December  12,  1990.  National  Conference  on  State  Legislatures,  Washington,  D.C. 
"Can  the  U.S.  Wean  Itself  from  Imported  Oil?" 

January  22,  1991.  Competitive  Power  Policy  Forum,  Washington,  D.C.  "Energy  Per- 
spectives." 

March  5,  1991,  COMSCI  Fellows  Orientation,  U.S.  Department  of  Commerce  Unti- 
tled. 

March  11,  1991.  National  Management  Association,  Martin  Marietta  Energy  Sys- 
tems, Oak  Ridge,  Tennessee.  "Energy,  Environment,  Economy,  and  Security." 

February  26,  1991.  Parliamentary  Scientific  Committee,  United  Kingdom  (London: 
Savoy  Hotel),  "Technology  Assessment  and  Wise  Governance." 

March  17,  1991.  Grace  Episcopal  Church,  The  Plains,  Virginia.  "NES  and  Steward- 
ship." 

April  5-7,  1991.  First  DeLange  Conference,  Rice  University,  Houston,  Texas.  "What 
Can  We  Learn  from  the  Amoeba?" 

April  22,  1991.  American  Physical  Society  Spring  Meeting.  "On  Taking  Horses  to 
Water." 

May  7,  1991.  Council  of  Scientific  Society  Presidents.  "What  Can  We  Learn  from  the 
Amoeba?" 
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June  11,  1991.  Conference  on  Technologies  for  a  Greenhouse-Constrained  Society, 
Oak  Ridge  National  Laboratory,  Oak  Ridge,  Tennessee.  "Governance  and 
Growth  in  a  Greenhouse." 

June  17,  1991.  NRC/AID  Luncheon  Seminar,  Washington,  D.C.  "Energy  in  Develop- 
ing Countries." 

June  21,  1991.  Alfred  University,  Alfred,  New  York.  "The  Federal  Government's 
Role  in  Advancing  Technology." 

September  12,  1991.  Business  Week/McGraw  Hill  Conference  on  Information  High- 
ways, New  York,  New  York.  "Critical  Links  to  the  Future:  a  Report  to  Con- 
gress." 

September  23,  1991.  MILLERCOMM92,  University  of  Illinois  at  Urbana-Cham- 
paign.  "Science  and  Technology:  Opportunities  and  Challenges  for  Govern- 
ance." 

October  10,  1991.  Clean  Sites,  Alexandria,  Virginia.  "Public-Private  Cooperation  in 
Innovative  Technology." 

December  8,  1991.  Netherlands  Study  Centre  for  Technology  Trends.  The  Hague. 
"Overview  of  Conference  Outcomes  and  Conclusions  from  a  Policy  Analysis 
Perspective,"  lEA/OECD/NOVEM  Exec.  Conference  on  Energy  Technology 
Policy  for  Sustainable  Development:  ComparingLong-Term  Approaches. 

January  8,  1992.  MITRE  Institute,  Mclean  Virginia.  'The  Office  of  What?" 

March  2,  1992.  CONSCI  Fellows  Orientation,  U.S.  Department  of  Commerce,  Wash- 
ington, D.C.  Untitled. 

March  27,  1992.  "EFRI-Stanford  symposium  in  honor  of  Chauncey  Starr,  "Energy, 
Risk,  and  the  Environment." 

December  11,  1992.  Netherlands  OTA,  Amsterdam.  "Technology  Assessment  and 
Politics."  Annual  Invited  Rathenau  Lecture. 


Questions  Asked  by  Senator  Hollings  and  Answers  Thereto  by  Dr.  Gibbons 

Question  1.  What  do  you  consider  to  be  the  Nation's  most  pressing  science  and 
technology  issues,  and  what  will  be  your  highest  priorities  should  you  be  confirmed 
as  Director  of  the  Office  of  Science  and  Technology  Policy  (OSTP)? 

Answer.  I  believe  this  Nation  must  better  linx  its  scientific  and  technological  en- 
terprise to  national  goals.  Science  and  technology  have  much  to  contribute  to  achiev- 
ing President  Clinton's  stated  goal  of  reestablishing  the  strength  and  resilience  of 
the  American  economy:  the  development  and  adoption  of  new  technologies  by  U.S. 
businesses  can  create  attractive  new  job  opportunities;  advancing  learning  tech- 
nologies and  complementary  curricula  and  standards  can  ensure  that  all  Americans 
have  access  to  the  skills  in  mathematics,  science,  and  technology  needed  in  a  mod- 
em economy;  and  new  technologies  can  contribute  to  rapid  economic  growth  while 
limiting  unwanted  environmental  impacts.  Science  and  technology  also  have  much 
to  contribute  to  other  national  goals,  such  as  improved  health  care  and  environ- 
mental quality. 

To  help  ensure  that  science  and  technology  fulfill  their  potential  in  national  af- 
fairs, if  confirmed  1  will  work  with  the  President,  the  Vice  President,  and  the  Cabi- 
net members  toward: 

•  preserving  U.S.  leadership  in  basic  scientific  research; 

•  better  integrating  environmental  and  economic  goals  (on  a  national  and  inter- 
national level)  and  developing  strategies  for  reaching  those  goals; 

•  establishing  the  Federal  Government  as  a  leader  in  resource  efiiciency  and  sus- 
tainable living;  and 

•  educating  and  training  the  American  population  in  preparation  for  the  21st 
Century. 

Question  2.  If  confirmed,  what  do  you  see  as  your  most  important  responsibilities? 
Will  you  play  an  active  role  in  working  with  the  Office  of  Management  and  Budget 
(OMB)  to  advise  the  President  on  budget  priorities  for  Federal  research  and  devel- 
opment (R&D)?  What  kinds  of  criteria  should  be  used  to  evaluate  competing  big 
science  and  technology  projects,  and  what  would  you  envision  your  role  to  be  in  such 
a  process? 

Answer.  My  major  responsibilities,  if  confirmed,  will  be  to  ensure  that  science  and 
technology  are  directed  toward  achieving  overarching  societal  goals,  including  the 
pursuit  of  knowledge.  Linking  S&T  to  national  goals  will  promote  a  strong  and  resil- 
ient S&T  base  and  allow  us  to  maintain  a  balance  between  continuity  and  flexibility 
in  our  future  policies. 

OSTP  has  a  special  responsibility  to  coordinate  multi-agency  R&D  activities,  and 
only  OMB  and  OSTP  review  the  entire  Federal  R&D  portfolio  for  the  Executive 
Branch.  I  anticipate  working  closely  with  OMB  to:  1)  assist  the  President  and  Vice 
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President  in  knitting  together  coherent  policies  and  programs  with  respect  to  S&T; 
2)  ensure  a  cooperative  relationship  between  the  Executive  and  Legislative 
Branches  in  authorizing  and  funding  S&T;  and  3)  collect  and  synthesize  the  wisdom 
of  our  colleagues  outside  of  government — in  industry  and  academia,  here  and 
abroad — regarding  the  linkage  between  the  S&T  base  and  the  economy. 

The  primary  criterion  for  judging  a  major  science  or  technology  project  is  whether 
and  how  the  project  furthers  accomplishment  of  a  national  goal,  a  task  for  which 
OSTP  is  well  suited.  With  that  established,  it  will  be  necessary  for  the  Administra- 
tion to  determine  its  priorities — a  task  that  ultimately  lies  at  the  feet  of  elected  offi- 
cials, but  one  in  which  OSTP  can  play  a  critical  information  gathering  and  analysis 
role.  Big  projects  generally  serve  more  than  one  goal,  and  science  is  but  one  voice 
among  others  in  the  fmal  determination  on  relative  merit.  But  OSTP  can  help  en- 
sure that  accurate,  impartial  scientific  information  is  available  in  such  situations. 
OSTP  must  also  ensure  that  even  though  public  enthusiasm  for  a  particular  goal 
or  a  given  project  may  wax  and  wane,  the  Nation  maintains  a  strong  S&T  base, 
through  continuing,  reliable  funding  for  basic  scientific  research. 

Question  3.  More  and  more,  the  Nation  is  faced  with  scientific  and  technological 
challenges  that  are  too  complex  to  be  dealt  with  by  a  single  Federal  agency.  To  pro- 
vide a  framework  for  interagency  policymaking,  the  1976  Science  and  Technology 
Act  created  the  Federal  Coordinating  Council  for  Science,  Engineering,  and  Tecn- 
nology  (FCCSET),  which  the  OSTP  Director  chairs.  How  active  a  role  should 
FCCSET  play  in  coordinating  interagency  programs?  For  exampe,  the  Committee  on 
Earth  and  Environmental  Sciences  (CEES)  has  worked  closely  with  0MB  in  the 
global  change  research  area  to  coordinate  agency  budgets  and  prepare  an  inter- 
agency strategy.  Should  other  FCCSET  committees  be  as  active  as  CEES  and  pre- 
pare similar  interagency  strategies? 

Answer.  FCCSET  has  been  an  effective  coordinating  tool  in  some  instances.  I  in- 
tend to  help  the  President  and  Vice  President  make  FCCSET  an  effective  manage- 
ment tool  as  well  for  implementing  Administration  policy.  By  closely  coordinating 
the  FCCSET  process  with-the  Administration's  budget  process,  this  Administration 
will  develop  a  series  of  strategies  for  particular  aspects  of  science  and  technology 
that  will  be  reflected  in  agency  budgets  and  priorities.  The  mechanism  will  be  used 
to  develop  coordinated  research  and  regulatory  programs  capable  of  achieving  objec- 
tives, sucn  as  using  the  resources  of  many  Departments  and^ Agencies  to  achieve  en- 
vironmentally sustainable  economic  growth  while  reducing  the  regulatory  and  finan- 
cial burden  borne  by  individuals  and  small  businesses. 

Question  4.  One  important  interagency  science  issue  is  research  into  global 
change.  More  than  a  dozen  Federal  agencies  conduct  research  on  global  warming, 
ozone  depletion,  and  other  global  environmental  problems.  If  confirmed  as  OSTP  Di- 
rector, what  will  you  take  to  ensure  that  policymakers  have  the  scientific  informa- 
tion about  global  environmental  change  that  they  need  to  make  efiective  policy? 
How  well  has  FCCSET's  CEES  been  coordinating  the  Federal  global  change  re- 
search program?  Over  the  long  term,  can  an  interagency  committee  provide  ade- 
quate coordination? 

Answer.  Coordinating  Federal  global  climate  change  research  will  be  one  of 
OSTPs  highest  priorities.  I  expect  to  have  one  of  the  new  Associate  Directors  of 
OSTP  assigned  to  Environment.  The  FCCSET/CEES  mechanisms  has  been  effective 
but  could  be  much  improved.  I  will  work  to  iniprove  the  way  research  on  climate 
change  is  managed  in  the  Federal  Government.  I  will  also  work  to  improve  manage- 
ment of  Federal  programs  designed  to  develop  and  accelerate  the  adoption  of  tech- 
nologies that  permit  rapid  economic  growth  without  damaging  the  global  environ- 
ment. I  hope  to  look  to  this  Committee  and  others  in  Congress  for  help  in  doing 
this. 

Question  5.  Since  1981  the  world  has  changed  greatly  in  at  least  three  ways: 
East-West  military  tensions  have  declined,  international  economic  competition  in- 
creasingly is  seen  as  the  greatest  challenge  facing  the  United  States,  and  evi  ence 
has  mounted  that  human  pollution  is  causing  major  changes  in  the  world  environ- 
ment. How  should  Federal  R&D  policy  respond  to  these  major  new  trends?  First, 
what  are  the  R&D  implications  of  reduced  military  tensions?  Second,  at  a  time 
when  Japan  and  the  European  Community  invest  most  of  their  government  R&D 
funds  in  non-defense  areas  related  to  industrial  competitiveness,  should  the  United 
States  not  increase  its  Federal  R&D  budget  for  industrial  development?  Third,  is 
new  R&D  needed  to  give  the  United  States  new  scientific  understanding  and  tech- 
nologies needed  to  respond  to  world  environmental  problems? 

Answer.  National  policy  in  science  and  technology  needs  to  be  carefully  redefined 
to  reflect  the  challenges  to  the  U.S.  economy  and  a  new  range  of  U.S.  security  inter- 
ests. I  hope  to  work  closely  with  this  Committee  and  others  in  the  Congress  to  help 
the  Clinton/Gore  Administration  shape  new  policies. 
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The  declining  importance  of  East-West  confrontation  creates  a  need  for  defense 
forces  that  can  respond  to  diverse  threats  in  many  parts  of  the  world.  We  need  to 
maintain  technological  superiority  in  many  areas  and  a  high  level  of  readiness 
training.  With  a  well  managed  program,  as  defense  spending  declines,  increased  in- 
vestment in  civilian  technology  can  suoport  defense  interests  by  fostering  U.S.  in- 
dustries that  lead  the  world  in  technologies  critical  to  military  and  civilian  econo- 
mies. 

Encouraging  no  defense  research  to  promote  industrial  competitiveness  requires 
more  than  increasing  federally  sponsored  research.  It  also  requires  policies  and  pro- 
grams that  encourage  higher  levels  of  private  spending  in  research  and  development 
and  that  encourage  U.S.  businesses  to  move  quickly  to  invest  in  innovation.  We 
must  also  ensure  that  U.S.  students  emerge  from  school  adequately  prepared  to  par- 
ticipate in  a  sophisticated,  fast-moving  economy  and  also  that  people  already  in  the 
workforce  have  access  to  the  training  needed  to  keep  pace.  Our  Japanese  and  Euro- 
pean competitors  clearly  understand  this. 

New  R&D  and  enhanced  international  cooperation  are  needed  to  improve  our  un- 
derstanding of  world  environmental  problems  and  to  help  us  respond  with  new  and 
existing  technologies.  The  United  States  can  do  tremendous  good  for  the  global  envi- 
ronment by  helping  the  developing  world  adopt  some  of  the  cutting-edge  tech- 
nologies available  today  and  leap-frog  some  our  technological  mistakes.  We  can  also 
support  research  and  delivery  programs  for  maternal  and  child  health  and  family 
planning  that  can  have  an  immediate  and  direct  impact  on  peoples'  lives  and  their 
ability  to  care  for  their  environment. 

Question  6.  The  United  States  faces  a  great  irony.  It  leads  the  world  in  Nobel 
Prizes,  but  other  countries  excel  at  turning  these  American  ideas  into  successful 
new  products.  It  leads  in  science  but  now  lags  badly  in  many  areas  of  technolo^. 
If  confirmed,  will  you  recommend  greater  Federal  support  for  basic  technology?  In 
particular,  will  you  recommend  increasing  the  budget  of  the  major  civilian  tech- 
nology agency,  the  National  Institute  of  Standards  and  Technology  (NIST)?  In  this 
regard,  what  priorities  do  you  believe  NIST  should  pursue? 

Answer.  The  U.S.  economy  has  suffered  because  of  its  inability  to  translate  the 
results  of  its  world  acclaimed  research  into  profitable  products.  The  Clinton/Gk)re 
Administration  will  offer  a  range  of  policies  designed  to  stimulate  business  innova- 
tion and  growth  throughout  the  economy.  NIST  has  played  an  active  and  important 
role  in  developing  technologies  that  help  our  industries  compete  and  help  ensure 
that  all  American  businesses,  particularly  small  businesses,  have  practical  access  to 
innovations.  During  the  campaign.  President  Clinton  proposed  to  double  the  NIST 
budget.  Technology  programs  at  NIST  and  elsewhere  need  to  be  carefully  coordi- 
nated with  research  programs  conducted  throughout  the  government.  They  also 
need  to  be  better  interfaced  with  private  industry. 

Increased  technology  activity  at  NIST  is  particularly  important  in  ensuring  con- 
tinuity of  support  for  research  and  development  as  defense  budgets  decline.  We  will 
also  need  to  find  improved  ways  to  use  the  resources  at  our  national  laboratories 
to  support  civilian  technological  and  scientific  research.  OSTP  can  play  an  impor- 
tant role  in  accelerating  and  coordinating  this  thrust  across  the  government. 

Question  7.  Manufacturing  remains  central  to  the  American  economy;  today  it 
provides  approximately  25  percent  of  U.S.  jobs.  Yet  at  a  time  when  the  United 
States  trails  Japan  in  manufacturing  technology  and  operations,  the  total  Federal 
civilian  R&D  budget  for  manufacturing  is  much  smaller  than  other  expenditures. 
What  priority  should  be  place  don  the  Nation's  technology  base  in  manufacturing? 

Answer.  Many  American  jobs  depend  directly  or  indirectly  on  our  ability  to  com- 
pete internationally  in  manufacturing.  Unfortunately,  the  United  States  has  been 
losing  world  market  share  in  manufacturing. 

The  Administration  has  already  announced  its  intention  to  initiate  and  manage 
a  vigorous  set  of  programs  to  foster  technological  development  in  manufacturing  and 
to  enact  a  solid  program  for  encouraging  U.S.  manufacturers  to  convert  technology 
into  profitable  business  opportunities.  For  example,  the  Clinton-Gore  campaign's 
policy  paper  on  manufacturing  called  for  creating  170  "market-driven  manufactur- 
ing centers  to  help  small-  and  medium-sized  manufacturers." 

Question  8.  The  Commerce  Committee  has  heard  complaints  from  American  re- 
searchers about  fluctuations  in  research  funding  levels.  Of  course,  most  researchers 
would  like  more  funding  for  their  fields  of  study,  but  understand  the  need  to  control 
Federal  spending  and  reduce  the  deficit.  What  concerns  them  are  unpredictable 
swings  in  funding  levels  from  year  to  year,  or  even  month  to  month.  Most  research 
programs  require  steady,  long-term  funding,  yet  the  chances  of  obtaining  grant  re- 
newals or  completing  researcn  projects  can  fluctuate  greatly.  This  unpredictability 
disrupts  research,  hurts  morale  and  performance,  and  leads  researchers  to  spend 


23 

more  and  more  time  writing  and  peer  reviewing  cant  proposals.  Can  efforts  be  made 
to  provide  researchers  with  more  constant  funding? 

Answer.  The  issue  raised  by  this  question  is  crucial,  but  it  is  important  to  recog- 
nize that  unpredictability  of  funding  is  experienced  at  the  investigator  level,  not  in 
the  aggregate.  Federal  funding  of  research  increased  steadily  in  the  past  few  years. 
The  pool  of  researchers  and  quality  proposals,  and  the  costs  of  research,  however, 
are  expanding  more  rapidly  than  the  research  budget.  The  increased  competition  for 
available  funds  results  in:  a)  a  lower  percentage  of  accepted  proposals,  despite  their 
rising  quality;  b)  smaller  grant  sizes;  c)  more  proposal  writing  (and  reviewing), 
which  drains  energies;  and  d)  falling  morale. 

There  is  no  easy  solution  to  researchers"  funding  problems.  I  intend  to  give  this 
issue  my  full  attention. 

Question  9.  NSF  has  predicted  a  shortfall  of  675,000  scientists  and  engineers  by 
2006  as  a  result  of  the  decrease  m  the  college-age  population  in  the  1990s.  A  short- 
fall of  some  9,000  PhD's  is  anticipated  by  2000.  The  situation  is  aggravated  by  the 
accelerating  pace  of  retirements  from  academia.  By  2000,  about  one-third  of  the  cur- 
rent faculty  wUl  have  to  be  replaced.  How  serious  a  threat  is  this  shortfall  to  U.S. 
leadership  in  science  and  technology?  What  steps  do  you  believe  that  the  Federal 
government  industry,  and  universities  should  take  now  to  prevent  such  a  severe 
shortfall  in  the  years  ahead?  In  particular,  what  steps  do  you  believe  that  the  Fed- 
eral government  can  and  should  take  in  order  to  ensure  increased  participation  in 
science  and  engineering  by  women,  minorities,  and  the  disabled? 

Answer.  Supply-demand  imbalances  are  to  be  expected  in  a  dynamic  economy, 
and  scientists,  engineers,  and  students  contemplating  careers  in  those  fields  are 
subject  to  market  fluctuations.  Many  groups  have  disputed  the  NSF  analysis  to 
which  you  refer,  but  it  does  highlight  some  important  steps  that  need  to  be  taken 
in  science  education. 

As  our  economy  recovers,  the  market  will  create  new  opportunities  for  those  with 
science/engineering  degrees  if  their  training  is  sufficiently  broad  to  provide  them 
with  the  skills  needed  for  a  range  of  positions  outside  of  traditional  research  and 
teaching  in  academic  settings. 

Question  10.  The  deplorable  state  of  science  and  mathematics  education  in  this 
Nation  threatens  our  future  well-being.  Several  Federal  R&D  agencies,  recognizing 
the  seriousness  of  the  problem,  have  instituted  both  pre-coUege  and  university-level 
programs  to  attempt  to  upgrade  teacher  skills,  develop  new  curricular  materials, 
and  increase  the  interest  of  young  people  in  pursuing  careers  in  science  or  engineer- 
ing. What  role  should  the  OSTP  Director  play  in  coordinating  and  advocating  fed- 
eral programs  to  improve  science  and  mathematics  education?  What  level  of  priority 
in  the  Federal  R&D  budget  should  science  and  mathematics  education  programs 
command?  Is  greater  Federal  support  needed  for  undergraduate  scholarships  and 
graduate  fellows  hips  for  students  in  science,  mathematics  and  engineering? 

Answer.  The  new  jobs  created  by  an  expanding  economy  in  1993  and  beyond  will 
be  different  from  the  jobs  available  to  earlier  generations.  Most  of  the  new  jobs  will 
require  a  solid  command  of  basic  skills  in  mathematics,  science,  and  technology.  De- 
mand for  scientific  and  engineering  professionals  will  also  increase.  Economic 
progress  that  can  be  shared  oy  all  Americans  demands  that  all  workers  have  the 
technical  skills  required  by  this  new  economy.  This  means  improving  the  way 
science  and  technology  are  taught  in  K-12,  enhancing  science  and  engineering  pro- 
grams in  our  colleges  and  universities,  and  ensuring  that  training  opportunities  are 
available  for  people  already  in  the  workforce.  OSTP  will  make  this  goal  a  priority. 
It  will  also  work  to  ensure  that  new  information  technologies  are  used  to  mcrease 
the  productivity  of  learning  and  teaching  and  put  to  use  wherever  they  are  appro- 
priate. 

The  FCCSET  Committee  on  Education  and  Human  Resources  has  identified  agen- 
cy programs  at  each  level  of  the  education  process  and  has  begun  to  coordinate  re- 
sources and  efforts  through  a  five-year  strategic  plan.  I  am  convinced,  however,  that 
there  is  still  more  the  Federal  Government  should  do.  I  expect  to  explore  these  is- 
sues— particularly  with  regard  to  historically  under  represented  groups  (women,  ra- 
cial and  ethnic  minorities,  and  physically  disabled  students) — in  the  early  months 
of  my  tenure  at  OSTP. 

Question  11.  In  recent  years,  the  Federal  government  has  not  had  a  coherent  na- 
tional space  policy.  Ambitious  goals  have  not  always  been  matched  by  realistic  budg- 
et reauests,  and  no  true  consensus  exists  on  future  goals  and  programs.  If  con- 
firmed, what  role  do  you  expect  to  play  in  setting  national  space  policy?  In  particu- 
lar, what  will  be  your  relationship  with  0MB?  What  are  your  thoughts  regarding 
the  priorities  that  should  be  pursued  by  the  National  Aeronautics  and  Space  Admin- 
istration (NASA)? 
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Answer.  The  Nation  has  been  highly  efTective  in  using  the  space  program  to  dem- 
onstrate technological  mastery.  But  its  structure  and  locus  were  generated  by  the 
Cold  War.  As  we  redefine  our  national  goals,  I  will  help  the  Clinton/Gore  Adminis- 
tration examine  the  links  between  the  U.S.  space  program  and  national  goals  in  se- 
curity, environment,  science,  add  various  areas  of  the  economy. 

Question  12.  During  the  1980s,  research  programs  at  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA)  have  faced  budget  cuts  far  worse  than  those 
suffered  by  many  other  Federal  agencies.  Yet  NOAA's  scientific  and  environmental 
monitoring  programs  play  a  central  role  in  the  Nation's  global  change  research  pro- 
gram and  other  scientific  efforts.  If  confirmed,  what  will  be  your  recommendations 
concerning  NOAA's  research  programs? 

Answer.  NOAA  supports  a  range  of  research  projects  that  have  been  important 
for  understanding  the  impact  of  human  activity  on  the  environment  and  the  impact 
of  potential  mitigation  strategies.  They  have  developed  computer  models  vital  for 
understanding  global  warming  and  the  cause  of  the  ozone  hole.  We  depend  on 
NOAA  to  monitor  the  Earth's  environment  and  provide  and  keep  track  of  such 
things  as  changes  in  the  Earth's  temperature,  indicators  of  global  change,  and 
changes  in  the  Earth's  protective  ozone  layer.  Unfortunately,  the  importance  of  this 
seemingly  mundane  research  is  not  widely  recognized  and  NOAA's  research  budget 
has  declined  during  the  past  five  years.  In  my  view,  this  decline  is  ill-advised. 
NOAA's  research  is  critical  for  developing  well-balanced,  cost  effective  environ- 
mental policy  and  for  giving  us  early  warnings  about  the  successes  or  failures  of 
our  programs. 

The  Chairman.  Very  good,  and  we  would  welcome  them  to  the 
committee  if  they  are  here  along  with  Mary  Ann. 

Dr.  Gibbons,  we  need  you  immediately  as  a  critic,  because  we 
have  been  trying  to  get  into  the  field  of  technology  competitively. 
We  had  a  very  good  and  responsive  initiative  by  our  ranking  mem- 
ber, Senator  Danforth  here,  with  respect  to  semiconductors. 

I  read  an  article  last  month  where  we  are  coming  back  because 
of  Sematech  and  the  Government  initiative,  but  otherwise  there 
has  been  just  a  stone  wall  against  the  Government.  You  know,  that 
was  a  whole  animus  up  here  for  the  past  12  years,  get  rid  of  the 
Government.  The  Government  was  the  problem  and  not  the  solu- 
tion. 

With  that  particular  mindset  we  have  had  a  next-to-impossible 
task  to  get  going,  which  to  many  of  us  on  the  committee  seemed 
very  obvious,  specifically  in  the  field  of  technology,  to  try  to  get  into 
the  private  or  domestic  side  of  technology  as  compared  to  the  de- 
fense side. 

DARPA  has  over  the  years  done  an  outstanding  job.  We  worked 
early  on  some  5  years  ago  with  Craig  Fields  over  on  the  defense 
side  and  with  our  own  Bureau  of  Standards  within  the  jurisdiction 
of  this  Commerce  Committee,  and  then  came  upon  the  idea  of  the 
land  grant  colleges,  where  years  back  we  created  the  various  uni- 
versities research  centers,  the  extension  services,  the  experimental 
stations,  and  America's  Government  assisted — let  us  put  it  that 
way — agriculture  as  the  world's  leader. 

We  say  we  do  not  have  industrial  policy.  We  have  got  one  in  agri- 
culture, we  have  got  one  in  aircraft.  All  the  research  is  there,  but 
this  crowd  would  come  just  like  monkeys  on  a  string.  Oh,  industrial 
policy,  we  cannot  have  that.  We  cannot  have  that — private  sector, 
private  sector. 

That  is  not  the  world  today.  All  governments  are  in  action  to 
compete.  None  of  us  particularly  relish  that.  We  would  like  a  to- 
tally private  approach,  but  living  in  the  real  world,  unless  you  can 
assist  particularly  small  business,  they  will  never  be  able  to  com- 
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pete  to  commercialize  the  technology  that  is  discovered,  and  we 
find  that  all  the  scientific  endeavors  are  going  offshore. 

The  supercollider  and  other  things  down  in  Texas,  they  win  the 
Nobel  prizes,  but  the  Japanese  we  always  said  win  the  profits,  be- 
cause they  orchestrate  in  order  to  go  in  and  commercialize. 

In  that  vein,  in  1988  we  put  onto  the  trade  bill  a  provision  that 
upgraded  our  Bureau  of  Standards  into  the  National  Institutes  of 
Standards  and  Technology,  and  we  came  along  with  the  advanced 
technology  program,  the  manufacturing  centers,  and  then  the  ex- 
tension services  from  those  manufacturing  centers. 

I  noted  in  the  campaign  whereby  we  have  7  centers  now,  friends 
of  the  President  in  private  sector  like  Scully  of  Apple  and  Young 
of  Hewlett-Packard  backed  Mr.  Clinton's  proposal  to  create  170. 
Well,  obviously  we  are  not  going  to  get  170,  but  they  had  a  very 
strong,  ringing  endorsement  of  this  particular  approach. 

We  tried  with  our  bill  last  year,  and  we  passed  it  through  the 
House  and  Senate.  We  called  it  the  National  Competitiveness  Act. 
It  was  to  develop  further  the  technology.  We  have  already  intro- 
duced that  particular  measure  this  year  as  S.  4,  and  we  have 
merged  therein  Senator  Grore's  bill  that  many  of  us  on  the  commit- 
tee cosponsored  with  respect  to  so-called  highway  of  computer  com- 
munications, where  we  could  get  the  optic  fiber  links  and  every- 
thing else  to  sort  of  connect,  computerwise,  communicationswise, 
the  entire  Nation. 

Look  at  that  S.  4  for  us  right  away  critically,  because  we  will 
start  hearings  on  it,  and  we  would  like  your  expert  advice.  I  think 
it  is  a  sound  approach.  From  what  I  have  heard  from  the  adminis- 
tration thus  far,  they  think  so,  too,  but  if  there  are  any  amend- 
ments, or  if  we  are  headed  in  the  wrong  direction,  now  is  the  time 
to  repair  it. 

Do  you  have  anv  comments  about  this,  whatever?  I  know  you 
know  something  aoout  it,  because  we  consulted  with  you  for  the 
past  several  years.  This  is  like  Plato's  famous  couplet,  the  politi- 
cian makes  his  own  little  laws  and  sits  attentive  to  his  own  ap- 
plause. Let  us,  you  and  I,  clap  for  each  other.  But  tell  me  what  you 
think  of  that  really,  now.  [Applause. 1 

Dr.  Gibbons.  Let  me  first  tell  you  that  I  believe  Vice  President 
Gore  and  President  Clinton  are  responding  quite  positively  to  the 
concepts  embodied  in  S.  4.  The  bill  brings  together  some  well-con- 
sidered ideas,  and  we  look  forward  to  working  with  you  on  them. 

I  promise  you  that  I  will  look  very  carefully  at  the  bill  and  pro- 
vide any  comments  about  sins  of  omission  or  commission.  I  believe 
it  is  an  excellent  start  in  a  very  important  direction. 

The  Chairman.  Very  good.  Thank  you.  Senator  Danforth. 

Senator  Danforth.  Dr.  Gibbons,  congratulations.  Have  you  had 
an  opportunity  to  read  the  report  of  the  President's  Council  of  Ad- 
visors on  Science  and  Technology  on  research-intensive  universities 
that  came  out  last  month? 

Dr.  Gibbons.  I  have  seen  the  report.  I  have  not  digested  it  yet. 
Senator.  I  understand  generally  its  contents. 

Senator  Danforth.  OK.  I  would  like  to  just  ask  you  about  some 
of  the  points  that  are  made  in  the  report  and  ask  you  if  you  have 
a  view  as  to  their  soundness  and  what  direction,  if  any,  we  should 
take  from  the  suggestions. 
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The  first  has  to  do  with  infrastructure  needs  of  our  research  uni- 
versities, and  it  is  pointed  out  in  the  report  that  there  is  a  great 
need  for  laboratories  and  equipment  and  so  forth  at  our  univer- 
sities, and  just  in  part  the  report  says: 

The  Federal  Government  should  establish  a  temporary  nationally  competitive 
merit  review  program  of  grants  for  repair  and  renovation  of  the  physical  infrastruc- 
ture of  university-based  research  such  as  building  specialized  equipment  and  com- 
puter networks.  The  program  should  operate  on  a  50-60  matching  basis  with  non- 
Federal  funding.  The  size  of  the  program  should  be  commensurate  with  the  repair 
and  renovation  needs.  Recent  estimates  place  those  needs  at  more  than  $4  bilUon. 

Then  it  goes  on  to  say,  "the  competitive  merit  reviewed  programs 
should  make  funds  available  only  to  institutions  that  pledge  to 
forgo  funds  earmarked  for  award  without  such  review." 

So,  this  really  raises  several  issues:  One,  is  there  a  significant 
need  for  renovating  and  improving  the  infrastructure  for  university 
research? 

Two,  should  the  Federal  Government  be  involved  in  this  with  a 
significant  number  of  dollars? 

Three,  should  any  Federal  effort  be  on  a  matching  grant  basis; 
and 

Four,  what  do  you  think  about  merit  review  as  opposed  to  ear- 
marking, and  should  any  such  Federal  program  be  conditioned  on 
the  recipient  university's  foregoing  earmarked  funds  for  research? 

Dr.  Gibbons.  Senator,  you  have  raised  some  very  important 
questions.  I  have  the  following  conviction:  when  the  graduates  of 
American  graduate  schools  encounter  in  their  first  jobs  new  equip- 
ment that  was  unavailable  to  them  in  their  graduate  studies,  it  is 
a  clear  sign  that  the  infrastructure  of  our  graduate  schools  is  fall- 
ing short  of  the  mark  and  a  signal  of  great  concern. 

I  also  believe  that  higher  education  is  a  public  investment  as 
well  as  a  partnership  with  the  private  sector  and  philanthropic 
funding.  We  have  recognized  higher  education  as  a  public  respon- 
sibility since  the  establishment  of  land  grant  universities.  It  is  a 
part  of  our  national  culture. 

I  am  sympathetic  with  the  concept  of  matching  funds.  Matching 
helps  create  new  avenues  of  dialog.  Challenge  grants  are  well- 
known,  successful  ways  of  drawing  resources  together  fi*om  a  collec- 
tion of  interests,  and  I  cannot  say  at  this  point  that  I  would  have 
objection  to  matching  grants. 

Resources  may  or  may  not  be  available  through  that  process,  but 
we  can  try  and  see  what  works. 

I  believe  merit  review  is  terribly  important.  Resources  must  fall 
to  the  best  ideas.  At  the  same  time,  we  need  to  cultivate  the  oppor- 
tunity for  building  new,  great  institutions  around  our  country,  not 
just  in  certain  key  historic  centers. 

That  brings  up,  of  course,  the  question  of  earmarking,  which  has 
been  a  problem.  Earmarked  funds  still  represent  a  small  fraction 
of  all  research  grants,  but  it  has  been  growing  very  rapidly  in  abso- 
lute quantity  of  dollars  and  also  as  a  percent  of  the  total  grants. 

One  can  argue  that  earmarking  is  an  important  mechanism  to 
help  sustain  and  bring  along  second  and  third  tier  universities  in 
their  research  capabilities.  Unfortunately,  a  substantial  portion  if 
not  a  majority  of  so-called  earmarked  funds  have  gone  to  the  large 
universities,   so  the  present  practice   of  earmarking  is   not  nee- 
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essarily  going  to  fix  the  issue  of  helping  build  the  lower  tier  univer- 
sities. 

I  think  there  is  a  problem,  and  I  certainly  look  forward  to  read- 
ing that  PCAST  study  very  carefully  and  trying  to  build  on  it.  I 
think  you  have  raised  some  very  important  points,  and  I  intend  to 
pursue  those  ideas. 

Senator  Danforth.  Thank  you. 

The  Chairman.  Senator  Krueger. 

Senator  Krueger.  Thank  you  very  much,  Mr.  Chainnan. 

One  of  the  things  that  I  was  particularly  pleased  to  hear  was  to 
hear  my  chairman  mention  both  Sematech  and  the 
superconducting  supercollider. 

I  wonder  whether  you  might  give  me  your  perception  of  the  im- 
portance of  each  of  those  in  terms  of  our  national  scientific  efforts, 
Sematech  particularly,  as  it  emphasizes  the  conversion  from  basic 
science  to  technology  and  tries  to  have  our  industrial  sector  work 
together  to  be  internationally  competitive,  and  the  superconducting 
supercollider  in  terms  of  what  this  can  or  cannot  mean  for  world 
science? 

Dr.  Gibbons.  The  Constitution  talks  about  science  and  the  useful 
arts,  which  gave  rise  to  the  ideas  of  intellectual  property  protection 
and  patents.  The  language  expressed  a  historic  and  continuing 
commitment  of  the  American  people  to  support  and  to  invest  in  in- 
novation. 

Sematech  embodies  the  useful  arts.  It  represents  a  confluence  of 
public  and  private  interests  in  turning  important  new  scientific 
ideas  into  technology  that  in  turn  goes  back  and  helps  science 
moves  ahead. 

Sematech  now  shows  clear  signs  of  being  a  very  successful  public 
investment  in  developing  generic  technologies  that  will  enable 
American  entrepreneurs  and  innovators  to  move  new  products  into 
the  marketplace.  I  think  Sematech  and  other  similar  ventures, 
such  as  the  Battery  Consortium,  are  important  examples  of  public- 
private  risksharing. 

Such  efforts  should  be  considered  as  experiments.  We  should 
evaluate  how  well  they  are  working. 

The  superconducting  supercollider  is  designed  to  be  at  the  front 
edge  of  world-class  science,  to  promote  understanding  of  the  ulti- 
mate nature  of  reality,  the  ultimate  nature  of  matter.  It  may  en- 
able us  to  reach  even  farther  back  toward  that  moment  of  the  so- 
called  big  bang  and  understand  what  happened  at  the  time.  It  is 
a  very  exciting  frontier  of  good  science,  and  to  that  degree  it  seems 
to  me  we  should  all  be  proud  of  this  kind  of  activity. 

Of  course,  the  problem  with  the  superconducting  supercollider  is 
that  we  have  not  been  able  to  engender  as  much  international  fi- 
nancial support  as  we  would  like  to  see.  This  kind  of  large  science 
is  inherently  an  international  enterprise,  and  we  must  make  an  ef- 
fort to  secure  multinational  funding  if  the  effort  is  to  succeed. 

Senator  Krueger.  Well,  I  do  not  wish  in  any  way  to  be  provin- 
cial, but  I  would  certainly  be  pleased  to  have  your  active  support 
of  getting  international  support  for  what  is,  as  you  say,  a  world- 
class  project,  and  I  would  hope  that  we  could  count  on  that  from 
your  office. 
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Let  me  just  ask,  if  I  might,  one  other  question.  How  much  time 
am  I  normally  allowed? 

The  Chairman.  Go  right  ahead. 

Senator  Krueger.  I  would  like  to  ask,  in  teims  of  where  America 
fits  in  world  examinations  with  regard  to  the  scientific  capacity  of 
our  young  children?  We  hear  consistently  that  we  are  behind  coun- 
tries like  Thailand  in  mathematics  and  areas  like  that. 

I  realize  that  you  have  other  responsibilities,  but  I  am  just  won- 
dering whether  there  is  anything  that  you  have  to  offer  for  America 
generally  in  terms  of  how  we  might  keep  America  as  the  world's 
scientific  leader  by  developing  the  young  people,  and  developing 
young  scientific  talent? 

Dr.  Gibbons.  I  would  like  to  make  a  couple  of  responses  to  that. 
Senator.  First  of  all,  in  the  world  that  our  children  face,  more  than 
the  present  world,  intellectual  development  to  the  fullest  capability 
will  be  essential  for  two  things. 

One,  to  compete  with  people  around  the  globe  for  resources;  and 
two,  to  obtain  a  high  quality  of  life  and  to  create  a  world  we  can 
be  proud  of  and  pass  on  to  later  generations.  An  increasingly  im- 
portant component  of  citizenship  is  the  ability  to  understand  quan- 
titative things,  like  mathematics,  and  to  understand  the  world 
about  us  as  it  affects  our  lives — that  is,  science  and  technology. 

Without  an  understanding  of  this  process,  our  children  are  enor- 
mously handicapped.  It  was  not  quite  so  important  decades  ago, 
but  it  is  now  absolutely  essential  now  to  citizenship  and  gainful 
employment. 

We  have  not  given  math  and  science  education  the  kind  of  atten- 
tion and  investment  they  require  in  the  classroom  or  in  the  home. 
The  classroom  can  do  only  so  much  in  a  child's  education.  As  much 
or  more  depends  on  a  child's  environment  outside  the  classroom. 

Education  starts  with  the  families,  with  their  support  and  en- 
couragement of  children  to  gain  quantitative  skills.  It  continues 
with  the  companion  job  of  equipping  our  teachers  and  our  class- 
rooms with  the  capabilities  now  provided  by  technology  to  assist  in 
this  learning  process. 

We  all  have  a  job  ahead  of  us,  and  I  cannot  think  of  anything 
more  fundamental  or  important  in  our  Nation's  future,  in  our  long- 
term  future,  than  investing  in  our  children  and  raising  them  to 
their  fullest  potential. 

Senator  Krueger.  Thank  you.  Thank  you  very  much.  Thank  you, 
Mr.  Chairman. 

The  Chairman.  Very  good.  Senator  Bums. 

Senator  Burns.  Thank  you,  Mr.  Chairman.  Again,  Dr.  Gibbons, 
thanks  for  dropping  by  yesterday.  And  as  you  know,  this  field  of 
technology  covers  everything  from  the  environment,  to  space,  to 
biomedicine,  and  the  like.  It  is  a  broad  range  of  areas  of  which  we 
will  be  conducting  research  and  development.  And  I  am  wondering, 
have  you  had  the  opportunity  to  sit  down  and  talk  to  your  boss 
about  his  priorities,  or  this  administration's  priorities  and  goals 
that  have  been  set  for  this  Office  of  Science  and  Technolog>'  Policy? 

Dr.  Gibbons.  I  spent  an  hour  with  President  Clinton  in  Decern- 
ber  as  we  talked  about  this.  I  think  I  have  an  understanding  of  his 
concern,  and  I  was  pleased  that  he  put  out  my  name  as  early  as 
he  did.  That  was  on  Christmas  Eve.  He  and  Vice  President  Gore 
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even  got  me  on  a  plane  with  Vice  President  Gore  back  to  Washing- 
ton in  time  to  sing  in  a  choir  that  night,  so  they  helped  family  val- 
ues quite  a  bit  by  getting  me  back  to  town  in  time. 

I  have  spoken  most  recently — ^yesterday — with  Vice  President 
Gore  about  these  issues.  I  sense  they  are  going  to  place  a  heavy 
load  on  me  because  they  feel  that  science  and  technology  will  be 
a  fundamental  component  of  the  administration's  attempt  to  de- 
velop options  to  enable  our  Nation  to  recover  economically,  and  to 
prepare  the  seed  ground  for  the  years  ahead. 

I  was  pleased  this  morning,  also,  that  the  President  signed  an 
Executive  order  yesterday  that  places  me  in  the  core  group  of  the 
National  Economic  Council,  chaired  by  Bob  Rubin.  I  believe  they 
understand  that  science  and  technology  are  intimately  related  to 
our  national  economic  agenda. 

Senator  Burns.  But  you  did  not  talk  about  any  particular  field 
of  endeavor,  whether  it  be  the  biomedicines  or  the  biochemistries? 

Dr.  Gibbons.  No,  we  have  not  gone  into  that  detail  yet.  I  think 
they  are  probably  waiting  for  me  to  come  forward  and  give  them 
what  I  think  is  my  best  shot.  I  hope  to  put  a  plan  before  them  in 
the  coming  weeks,  not  months. 

We  will  have  a  retreat  at  Camp  David  this  weekend,  the  White 
House  senior  staff.  And  some  of  these  issues  of  technology,  as  it 
arches  across  the  various  executive  agencies,  will  be  part  of  the  dis- 
cussion over  the  weekend. 

Senator  Burns.  I  would  hope  that  high  technology  is  going  to 
play  a  role,  and  will  continue  to  play  a  role  in  those  industries  so 
that  we  can  compete  in  an  international  economy  and  enhance  our 
competitiveness  in  this  country.  Senator  Gore  and  I — or  then  Sen- 
ator Grore,  Vice  President  Gore  now,  and  I  introduced  legislation 
calling  for  the  development  of  advanced,  broadband  telecommuni- 
cations infrastructure  connecting  all  homes,  businesses,  libraries, 
medical  facilities,  schools,  and  this  type  of  thing,  and  getting  those 
onto  a  broadband  network  by  the  year  2015.  And  we  introduced 
that  legislation  last  year. 

If  confirmed,  what  would  you  do  to  promote  that  American  tech- 
nology? And,  more  specifically,  do  you  support  and  would  you  ac- 
tively encourage  the  development  of  a  broadband  information  high- 
way as  the  Vice  President  Gore  and  I  have  proposed? 

Dr.  Gibbons.  I  think  your  proposal  is  on  target.  As  v/e  rebuild 
our  infrastructure,  we  typically  think  of  bridges  and  highways,  but 
we  must  also  consider  the  information  infrastructure.  The  use  of 
that  infrastructure  is  expanding  at  extraordinary  rates  because  it 
makes  people  more  productive,  reduces  the  costs  of  services,  and 
enhances  peoples'  lives.  One  example  is  the  Internet  system,  which 
was  sponsored  by  the  Federal  Government,  picked  up  by  the  pri- 
vate sector,  and  is  now  expanding  at  a  rate  of  10  percent  per 
month. 

So,  the  question  is  how  to  combine  the  resources  and  capabilities 
of  the  private  sector  with  the  public  sector  to  enable  dissemination 
of  this  technology  to  people  in  the  big  cities  and  in  the  countryside. 
Your  physical  location  should  not  preclude  access  to  the  opportuni- 
ties that  come  from  information? 

You  and  I  discussed  yesterday  the  fact  that  telecommuting  is  an 
increasingly  important  opportunity  for  many  Americans  who  can 
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choose  where  they  wish  to  live  and  take  their  work  with  them.  We 
have  many  opportunities  here,  Senator.  The  question  is  going  to  be 
how  to  work  out  just  the  right  combination  of  pubHc  and  private 
involvement  to  make  the  thing  work  best. 

The  Federal  Government  must  also  think  about  the  vehicles — 
meaning  the  computer  and  telecommunications  equipment — that 
move  on  the  information  highway.  Useful  equipment  will  ensure 
that  our  schools,  our  libraries,  our  hospitals,  all  benefit  from  im- 
proved information  infrastructure.  I  would  be  much  happier  seeing 
the  highway  expand  as  the  demand  pulls  that  highway  along,  rath- 
er than  first  create  a  highway  and  then  look  for  some  riders,  or 
users. 

Senator  Burns.  Well,  I  believe  that  there  is  a  heavy  implication 
because  you  have  done  some  work  in  the  areas  of  energy  and  en- 
ergy efficiency,  and  we  know  that  that  problem  still  faces  this  coun- 
try. Sixty-five  percent  of  our  balance  of  payment  on  the  negative 
side  is  the  importation  of  energy  into  this  country.  We  are  still  reli- 
ant on  foreign  sources.  This  has  to  be  addressed.  And  I  think  it  has 
great  implications  in  the  environmental  world  on  how  many  auto- 
mobiles we  can  run,  how  much  fossil  fuels  we  can  bum.  So,  your 
area  here  and  the  research  you  have  done  here,  I  would  hope  that 
this  office  would  take  a  look  at  and  continue  that  research. 

Also,  in  the  areas  and  the  production  of  food  and  fiber, 
biosciences,  and  our  ability  to  produce  and  do  research  work  in  the 
areas  of  pests  and  weed  controls,  of  areas  necessary  because  we 
still  have  to  feed  and  clothe  a  growing  society  of  over  200  million 
people.  Our  landmass  and  our  ability  to  feed  and  clothe  ourselves 
is  still  going  to  be  one  of  our  basic  necessities.  And  I  would  ask  for 
that  same  research. 

We  have  also  had  some  concerns  from  some  scientists  about  your 
attitude  toward  animal  experimentation,  using  animals  in  experi- 
mentation, and  how  that  has  affected  some  of  our  research.  There 
are  interest  groups  outside  the  government  who  have  an  agenda  of 
doing  away  with  the  use  of  animals  in  our  research.  What  is  your 
personal  opinion  about  animal  rights  groups  and  their  effect  on  the 
public  opinion?  Has  it  affected  our  scientific  community? 

Dr.  Gibbons.  Shall  I  respond  to  your  last  question? 

Senator  Burns.  Whatever. 

Dr.  Gibbons.  I  am  deeply  interested  in  the  Native  American  con- 
cept of  the  use  of  animals.  When  the  American  Indian  killed  an 
animal  for  its  food  and  shelter,  the  Indian  always  said  a  prayer  of 
thanksgiving  to  that  animal  for  having  given  up  its  life  so  that  the 
person  might  live.  I  think  we  sometimes  do  not  give  enough  atten- 
tion to  that  notion  of  the  ethical  use  of  our  power  over  the  rest  of 
the  world. 

I  use  animals.  I  raise  cattle.  I  understand  and  appreciate  the  im- 
portance of  the  use  of  whole  animals  in  doing  whole  body  research. 
However,  we  showed  in  an  OTA  study  several  years  ago  that  there 
are  an  enormous  number  of  technologies  that  now  make  it  possible 
to  do  testing,  research,  and  teaching  without  having  to  sacrifice 
animals  the  way  we  once  did. 

The  marketplace  is  now  responding,  because  it  turns  out  to  be 
more  effective  and  less  expensive.  Technology  is  replacing  many 
traditional  uses  of  animals,  such  as  for  testing  foods  and  cosmetics. 
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I  applaud  the  application  of  thoughtful,  high  technology  to  sub- 
stitute for  animal  use. 

I  do  not  believe  that  we  should  avoid  using  animals  entirely.  I 
think  that  is  simply  not  defensible.  That  is  the  best  way  I  can  re- 
spond to  you,  Senator. 

Senator  Burns.  Thank  you,  Mr.  Chairman. 

The  Chairman.  Dr.  Gibbons,  as  you  know  Senator  Gore  headed 
up  our  Subcommittee  of  Science,  Space,  Technology,  and  did  an 
outstanding  job.  And  now,  Senator  Rockefeller  will  be  taking  over 
that  subcommittee  and  doing  an  even  more  outstanding  job.  Sen- 
ator Rockefeller. 

Senator  Rockefeller.  Thank  you,  Mr.  Chairman.  I  did  not  know 
that  was  ratified  until  this  moment.  [Laughter.] 

Dr.  Gibbons,  with  or  without  the  ratification  I  cannot  tell  you 
how  happy  I  am  that  you  are  going  to  be  in  this  position.  Just  as 
Chairman  Rollings  and  the  rest  of  us  on  this  committee  feel  that 
the  Commerce  Department  itself  is  tremendously  capable,  tremen- 
dously powerful,  tremendously  influential  should  it  choose  to  be,  it 
has  basically  been  in  the  backwater  for  several  decades.  And  now 
we  have  a  Commerce  Secretary  who  I  think  is  going  to  be  the  best 
we  have  ever  had. 

I  feel  exactly  the  same  way  about  the  position  that  you  are  going 
into.  I  think  there  have  been  some  very,  very  good  people  that  have 
preceded  you.  But  either  for  reason  of  a  sense  of  distance  on  the 
part  of  the  Presidency  about  the  whole  field  of  science  and  tech- 
nology, space  less  so,  and  the  possibilities  of  all  that  and  the  intel- 
lectual curiously  for  all  of  that,  I  think  the  science  advisor  has  been 
enormously  underused. 

And  I  cannot  think  of  any  appointment  that  the  President  has 
made  that  I  think  holds  out  more  promise  for  moving  this  country 
forward,  as  we  say,  and  doing  so  in  an  intelligent,  technical,  sci- 
entific, and  humane  ways,  all  of  which  are  within  the  purview  of 
your  office. 

One  of  my  questions,  as  you  know,  is  going  to  be  about  the  Na- 
tional Economic  Council  because  we  all  know  that  industries  make 
investment  decisions  not  just  on  science  on  technology  but  on  trade 
policy,  and  tax  policy,  and  economic  policy,  and  a  whole  lot  of  other 
things.  And  there  you  are  going  sit,  on  that  board.  I  mean,  that  is 
a  first.  That  means  you  are  integrated  in  the  broad  decisionmaking 
power  of  the  Grovernment.  Your  voice,  which  is  strong  and  experi- 
enced, will  be  heard.  And  I  think  that  is,  again,  a  very  wise  deci- 
sion on  the  part  of  the  President  that  you  would  be  sitting  there. 

So,  please  understand  how  happy  I  am  about  you  and  about 
what  you  have  done  since  1979  for  us  and  for  the  years  before.  I 
really  think  this  is  an  important  chance  to  move  forward  with  an 
administration  that  feels  passionately  about  science  in  technology. 
Anyway,  that  is  my  bias,  as  I  am  sure  you  understand. 

Dual-use  technology  will  be  controversial.  And  we  use  that  word 
now,  and  the  American  public  is  gradually  beginning  to  understand 
what  its  meaning  is.  But,  in  fact,  the  research  that  Government 
agencies  do  with  R&D  dollars  is  not  particularly  respectful  of  or 
mindful  of  other  possible  uses.  In  fact,  it  is  usually  customized  to 
a  particular  use  of  an  agency. 
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Now,  I  think  the  idea  that  all  technology  that  the  Government 
buys  or  anything  to  do  with  has  to  be  with  dual  uses  is  theological 
and  improperly  so,  and  dogmatic,  and  silly.  On  the  other  hand, 
simply  talking  about  dual  use  technology  and  allowing  it  to  mean- 
der through  tne  processes  of  government,  we  could  end  up,  even 
though  we  understand  the  importance  of  dual  use  technology,  with 
not  have  some  kind  of  a  system  or  some  kind  of  a  discipline,  orga- 
nized discipline  which  really  measures  it  at  the  highest  levels. 

So,  let  me  ask  you  sort  of  an  exaggerated  question.  Do  you  think 
that  what  we  ought  to  do  is  to  adopt,  in  fact,  a  Govemmentwide 
policy,  say,  that  would  develop  dual-use  technologies.  But  that  in 
cases  where  it  would  not  be  appropriate  to  so  do,  that  there  would 
be  a  high-level  decision  made  that  it  would  be  so  appropriate.  So 
that,  therefore,  the  bias  away  from  dual-use  technologies,  the  in- 
stinctive bias  away  from  dual-use  technologies,  has  to  go  through 
some  sort  of  a  discipline? 

Dr.  Gibbons.  Senator  Rockefeller,  historically,  there  has  been  ap- 
proximately a  50-50  mix  of  investments  on  the  defense  side  versus 
the  civil  side.  In  recent  years,  military  took  more  like  70  or  75  per- 
cent of  funding.  We  are  trending  back  to  50-50,  which  seems  an 
appropriate  move,  but  the  transition  will  take  some  time.  I  believe 
a  steady  increase  in  the  amount  of  civil  technology  often  feeds  de- 
fense needs. 

For  instance,  the  great  advances  in  microelectronics  these  days 
are  being  driven  by  the  large  civilian  markets.  We  used  to  think 
about  spinout  as  coming  from  military  research.  We  find  more  and 
more  these  days  that  civil  sector  research  spins  out  ideas  and  prod- 
ucts that  are  helpful  to  the  military. 

I  believe  productive  results  might  emerge  from  a  change  of  mind 
set  such  as  you  suggest.  When  mission-oriented  agencies  think 
about  how  to  fulfill  their  missions  related  to  research  and  develop- 
ment, the  first  question  they  should  pose  is  whether  the  end-prod- 
uct is  obtainable  from  nongovernmental  markets.  Can  we  buy  it, 
rather  than  learning  how  to  build  it?  In  many  instances  the  answer 
is  yes.  The  second  question  is:  if  we  develop  this  new  technology, 
what  other  markets  exist  beyond  our  own  particular  agency? 

For  instance,  when  a  national  lab  starts  to  develop  a  new  instru- 
ment, they  should  ask  at  the  front  end  about  opportunities  for  part- 
nership. 

Senator  Rockefeller.  One  more  question,  and  I  have  an  elo- 
quent statement  that  I  hope  the  chairman  will  let  me  put  in  the 
record  about  you. 

The  Chairman.  If  there  is  no  objection. 

[The  prepared  statement  of  Senator  Rockefeller  follows:] 

Prepared  Statement  of  Senator  Rockefeller 

Thank  you,  Mr.  Chairman. 

The  combination  of  the  end  of  the  Cold  War  and  the  beginning  of  a  new  Presi- 
dency presents  to  our  nation  great  opportunities  in  many  policy  areas.  One  of  the 
most  critical  of  these  is  our  national  science  and  technology  policy.  That  is  why  the 
nomination  of  Dr.  John  Gibbons  to  be  the  Director  of  the  Office  of  Science  and  Tech- 
nology Policy,  and  these  hearings  to  consider  his  nomination,  are  so  important. 

The  end  of  the  Cold  War  has  made  us  reaUze  more  than  ever  that  it  is  our  eco- 
nomic strength  that  determined  and  will  continue  to  determine  our  nation's  ability 
to  provide  a  raising  and  sustainable  standard  of  living  to  our  people  and  will  deter- 
mine our  nation's  aoility  to  provide  leadership — diplomatic  leaaersnip,  military  lead- 
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ership  when  necessary,  as  well  as  economic  leadership — to  the  people  of  other  na- 
tions. Indeed,  we  now  realize  that  it  was  our  economic  strength  that  enabled  us  to 
achieve  the  geopolitical  goals  that  were  for  so  long  our  national  priority.  Our  na- 
tional economic  strength,  in  turn,  will  be  determined  by  our  international  competi- 
tiveness. 

The  beginning  of  the  Clinton  Presidency  is  also  an  important  turning  point,  espe- 
cially for  this  committee.  It  brings  to  an  end  the  long  debate  over  the  wisdom  of 
government  action  to  improve  our  international  competitiveness.  For  twelve  years 
that  debate  was  largely  carried  out  in  Washington.  At  first  the  debate  was  normally 
partisan,  between  most  of  the  Congressional  Democrats  on  one  side  and  most  of  the 
Congressional  Republicans  and  Republican  administrations  on  the  other  side.  The 
result  was  oflen  gridlock.  Over  the  past  few  years,  the  debate  was  more  and  more 
between  a  bipartisan  coalition  in  Congress  on  one  side  and  the  Republican  adminis- 
tration usually  but  not  always  on  the  other  side.  We  made  some  important  advance- 
ments, with  many  of  the  initiatives  originating  in  this  committee,  but  we  didn't  do 
enough. 

That  inside-the-beltway  debate  became  a  national  debate  during  the  recent  presi- 
dential election  campaign.  The  American  people  have  ended  the  debate  with  a  deci- 
sion. They  have  asked  tne  national  government  to  end  its  gridlock.  They  have  asked 
their  government  to  become  more  active  in  promoting  our  nation's  international 
competitiveness.  They  have  asked  their  government  to  become  a  partner  with  Amer- 
ican workers  and  American  businesses  to  chart  a  course  of  economic  recovery  and 
long-term  growth. 

As  a  result  of  that  decision,  the  question  before  us — not  just  this  morning  but  in 
most  of  our  work  on  this  committee — is  no  longer  whether  tnere  is  a  role  for  govern- 
ment in  the  strengthening  of  our  international  competitiveness  but  rather  how  gov- 
ernment's role  will  be  implemented.  As  our  international  competitiveness  is  so  close- 
ly tied  to  advances  we  as  a  nation  make  in  science  and  technology,  a  large  part  of 
this  question  will  therefore  be  how  government's  role  in  science  and  technology  will 
be  implemented. 

The  commitments  President  Clinton  made  during  the  campaign  and  the  programs 
he  outlined,  especially  his  September  manifesto  technology:  The  Engine  of  Eco- 
nomic Growth  and  its  companion  "Manufacturing  for  the  21st  Century"  dem- 
onstrated his  recognition  of  the  importance  of  science  and  technology  to  our  national 
well-being.  That  recognition  is  also  demonstrated  by  his  decision  to  make  the  Direc- 
tor of  the  Office  of  Science  and  Technology  Policy  one  of  the  earliest  appointments 
in  his  administration  and  by  his  decision  to  give  that  appointment  to  someone  with 
Dr.  Gibbons'  exceptional  expertise  and  experience.  And  I  don't  mean  only  his  distin- 

Saished  science  and  technology  background.  The  fact  that  he  is  also  an  expert  in 
ongressional  relations  is  a  special  bonus. 

I  must  confess,  however,  it  is  with  mixed  feelings  that  I  consider  Dr.  Gibbons' 
nomination  to  be  the  Director  of  the  Office  of  Science  and  Technology  Policy  in  the 
White  House,  to  be  in  efiect  President  Clinton's  science  and  technolo^  advisor. 
When  President  Clinton  called  on  all  Americans  to  be  prepared  to  sacrifice  for  the 
good  of  the  nation,  he  could  have  been  thinking  about  how  Congress  would  feel 
about  giving  up  Jack  Gibbons.  1  know  that  I  am  one  of  many  senators  who  have 
counted  on  Dr.  Gibbons  over  the  years  for  lucid,  insightful  advice  on  science,  tech- 
nology, and  a  whole  hose  of  related  policy  issues.  OTA  has  thrived  under  his  man- 
agement. He  will  be  missed  sorely  at  OTA  but  1  look  at  this  change  as  a  windfall 
for  the  President  and  the  nation. 

Jack  himself  will  say  that  as  Director  of  the  Congress's  Office  of  Technology  As- 
sessrnent  he  was  providing  the  Congress  only  assessments — scientifically  ancTtech- 
nologically  solid  information — not  his  advice  on  what  to  do.  I  understand  that  the 
person  in  the  job  Jack  has  held  for  so  long  can  remain  on  the  battlefield  only  if  he 
avoids  taking  sides  in  partisan  conflict.  He  did  that,  and  did  it  very  well,  despite 
the  pressures  we  put  on  him  to  support  one  agenda  or  another.  He  provided  authori- 
tative, accurate  and  unbiased  information  that  forced  us  to  reach  conclusions  based 
on  facts  and  rigorous  analysis.  To  show  how  important  these  "only  assessments" 
have  been,  I  want  to  cite  just  one  example. 

When  Dr.  Gibbons  came  to  OTA,  President  Carter  was  proposing  a  $100  billion 
program  to  produce  synthetic  fuels  from  shale.  OTA  examined  the  proposal  and 
found  many  problems  in  the  feasibility  of  the  technologies  involved.  As  a  direct  re- 
sult of  that  assessment,  the  program  was  turned  down  by  Congress.  The  money 
saved  the  American  taxpayer  by  that  assessment  and  the  consequent  Congressional 
decision  was  enough  to  pay  the  entire  cost  of  OTA  for  25,000  years! 

Well,  Jack,  your  days  of  providing  "only  assessments"  are  soon  to  be  over.  As  you 
make  that  passage  from  assessor  to  advisor,  I  want  you  to  think  anew  about  one 
of  your  favorite  maxims,  one  articulated  by  Victor  Hugo  that  I  have  read  several 
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times  in  your  writings:  "Science  says  the  first  word  on  everything.  And  the  last  word 
on  nothing."  As  the  president's  science  and  technology  advisor,  you  will  be  much 
more  than  a  scientist,  much  more  than  a  technologist.  You  will  be  a  policy  advisor 
and  you  will  be  a  policy  maker.  You  will  be  in  a  position  that — if  done  the  way  1 
believe  you  will — can  be  one  of  the  most  valuable  in  our  government.  You  will  at 
times  have  the  last  word — if  there  is  such  a  thing  in  Washington — on  national 
science  and  technology  policy.  Despite  my  regret  about  your  leaving  Congressional 
employment  to  take  on  these  new  responsibilities,  I  look  forward  to  this  new  chapter 
in  your  career  and  to  our  collective  effort  to  put  the  country  on  the  economic  footing 
that  we  all  want  to  achieve. 

When  we  get  to  the  appropriate  part  of  this  hearing  for  questions,  I  would  like 
to  ask  you  about  your  assessment  and,  for  the  first  time,  your  advice  on  several 
science  and  technology  issues. 

Thank  your,  Mr.  Chairman. 

Senator  Rockefeller.  I  have  a  number  of  other  questions  I  may 
submit  in  writing,  but  something  that  Senator  Danforth  and  I  are 
interested  in  very  much,  and  others  here  also,  is  the  question  of 
cost  containment  in  health  care. 

The  proliferation  of  technology,  new  machinery,  is  staggering. 
Every  American  immediately  assumes  that  it  is  his  or  her  right  to 
fully  use  that  technology  which  often  sits,  in  fact,  used  only  2  or 
3  hours  a  day  but  at  enormous  cost,  so  just  the  general  question 
of  technology  and  the  science  of  health  care. 

Now,  that  is  not  a  very  comfortable  or  automatic  fit  with  Science 
Advisor  to  the  President,  but  in  that  there  is  no  discipline  on  the 
development  of  technology  in  health  care,  much  of  which,  of  course, 
is  wonderful,  and  most  of  which  is  wonderful  but  perhaps  not  all 
of  which  is  necessary,  and  in  that  President  Clinton  has  called  for 
something  labeled  a  National  Health  Board  which  will  set  a  global 
budget  for  public  and  private  spending  on  health  care  in  this  coun- 
try— and  in  fact  the  total  aggregate  public  and  private  spending  of 
health  care  cannot,  under  the  bill  that  he  will  propose,  exceed  that 
amount,  there  is  going  to  have  to  be  some  sort  of  judgment,  some 
sort  of  discipline,  some  sort  of  process  that  is  going  to  have  to  look 
at  the  technology  in  health  care. 

Necessarily,  perhaps,  not  all  of  that  judgment  and  assessment 
should  come  from  the  health  care  industry.  I  do  not  ask  you  a  ques- 
tion now.  I  only  ask  you  to  think  about  the  possible  relationships 
between  the  cost  containment  process  in  health  care,  the  National 
Health  Board  which  will  be  set  up  to  set  the  global  budgets  for 
health  care,  and  the  office  which  I  certainly  am  going  to  vote  to 
confirm  you  for  as  kind  of  an  outside  advisor  and  in  a  sense  a 
critiquer  of  public  policy,  of  health  care  public  policy. 

The  relationship  intrigues  me.  I  am  not  certain  what  it  is.  I  do 
know  that  technology  is  explosive  in  health  care  and  driving  the 
cost  of  health  care  out  of  control,  and  I  am  not  sure  that  it  is  all 
necessary.  I  would  only  ask  you  to  think  about  that.  We  have  until 
May  before  President  Clinton  delivers  the  health  care  bill. 

Dr.  Gibbons.  Senator,  I  appreciate  those  comments  very  much. 
I  intend  to  spend  a  lot  of  time  thinking  about  that  topic.  If  I  might, 
I  would  add  just  one  or  two  quick  comments. 

First,  as  the  distinguished  physician,  Louis  Thomas,  has  ob- 
served, we  have  developed  increasingly  elegant  ways  to  diagnose 
diseases,  but  we  have  not  learned  how  to  cure  them. 


35 

Also,  the  focus  of  the  science  part  of  medicine  should  be  not  just 
how  to  improve  the  process,  but  how  to  make  it  more  affordable  in 
an  economy  that,  however  rich  we  are,  is  limited. 

So,  thank  you  very  much  for  those  comments. 

Senator  Rockefeller.  Thank  you.  Dr.  Gibbons.  Thank  you,  Mr. 
Chairman. 

The  Chairman.  Thank  you.  Dr.  Gibbons. 

Two  things  have  come  up  with  respect  to  the  question  on  ani- 
mals. I  noted  on  Sunday  evening  a  60  Minutes  program  relative  to 
a  research  project,  I  think  it  was  in  the  Department  of  the  Army 
over  in  the  Defense  Department  down  in  Louisiana  relative  to  the 
human  brain,  whereby  injured  soldiers'  brain  injury,  this  research 
physician  had  gotten  into  some  progress  as  to  treatment  using  cats, 
and  there  was  a  terrible  objection  as  to  how  the  cat  was  anes- 
thetized, or  put  to  sleep  and  otherwise. 

Two  things  hit  me,  as  we  are  talking  about  it  here,  that  you 
might  well  advise  the  President  I  would  like  to  see  if  what  I  lis- 
tened to  is  correct  commenced  again  and  that  doctor  be  able  to 
complete  his  research,  because  according  to  very  eminent  witnesses 
there  in  that  particular  program,  he  was  onto  something,  and  we 
ought  not  to  stop  it,  given  your  answer  on  that. 

Otherwise,  of  course,  sitting  on  the  subcommittee  of  Health  and 
Human  Resources,  I  am  closing  down  medical  research  at  NIH.  In 
the  past  10  years  I  have  closed  down  10  cancer  clinics.  We  have 
got  the  human  genome  study,  we  have  got  the  Institute  of  Neuro- 
logical Sciences,  and  here  I  am  closing  down  medical  research  at 
NIH,  I  am  opening  up  over  in  the  Defense  Department. 

Now,  being  a  politician,  I  know  the  answer.  We  got  money  in  De- 
fense. We  do  not  have  money  over  in  NIH.  That  ought  to  be  rec- 
tified. I  do  not  want  to  stop  what  is  going  on  over  in  defense.  It 
seems  to  be  very  valid,  but  in  the  allocations  the  President  ought 
to  be  counseled  along  that  line,  and  let  us  get  this  thing  where  we 
have  got  medical  research  in  the  National  Institute  of  Health. 

Senator  Kerry,  you  are  next. 

Senator  Kerry.  Thank  you,  Mr.  Chairman.  Dr.  Gibbons,  wel- 
come. I  am  sorry  I  could  not  have  been  here  a  little  bit  earlier,  I 
want  to  welcome  you  to  this  new  role  and  thank  you  for  the  signifi- 
cant way  in  which  you  helped  a  lot  of  us  in  your  role  at  technology 
assessment  to  be  able  to  think  about  competitiveness  and  to  be 
able  to  actually  frame  some  of  those  issues  here  in  the  Congress 
and  create  some  responses. 

Obviously,  for  a  State  like  mine,  Massachusetts,  your  appoint- 
ment is  very,  very  important  to  us,  and  I  personally  think  that 
your  role  is  one  of  the  single  most  important  that  we  are  confirm- 
ing and  thinking  about  in  tne  course  of  these  next  days. 

There  has  been  so  much  talk  and  so  much  written,  and  you  have 
written — I  noticed  the  list  of  your  articles,  better  than  130  of  them 
submitted,  but  so  much  written  about  our  industry  base  slide  and 
the  problems  we  face  in  trying  to  find  new  jobs. 

In  a  State  like  Massachusetts,  where  biotechnology  and  advance 
materials  and  microelectronics,  artificial  intelligence,  and  a  whole 
host  of  the  critical  technologies  are  in  fact  the  base  of  our  high 
wage  jobs  and  hopefully  the  base  of  future  jobs  for  the  country, 
where  we  are  going  in  this  arena  is  even  more  critical. 
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The  President  has  talked  about  shifting  our  current  60  percent 
R&D  in  the  mihtary  sector  and  getting  10  percent  of  that,  so  we 
have  a  50-50  spHt  for  civilian,  providing,  I  guess,  about  $7.5  billion 
additional  to  R&D  in  that  field,  which  will  be,  I  think,  critical. 

But  the  question  to  a  lot  of  us  who  have  been  involved  in  this 
now  over  the  last  years  as  we  have  developed  a  vocabulary  and  an 
understanding  is  really  how  this  is  now  going  to  be  implemented. 

During  the  campaign,  the  President  suggested  that  Vice  Presi- 
dent Gore  was  going  to  be  able  to  oversee  a  large  part  of  this  field, 
and  so  I  would  like  to  just  ask  you,  if  you  could  at  this  point  in 
time  share  with  us  any  greater  specificity  as  to: 

One,  How  exactly  you  see  that  relationship  flowing? 

Two,  How  quickly  and  in  what  way  do  you  see  this  transition 
taking  place  of  the  allocation  of  resources  from  the  defense  sector 
to  civilian? 

Three,  What  will  be  the  framework  for  the  administration? 

Therefore,  do  you  see  us,  for  instance,  creating  a  civilian-type 
DARPA  as  has  often  been  suggested,  or  will  this  simply  be  chan- 
neled through  current  Department  of  Energy  or  NIH  framework? 

Dr.  Gibbons.  On  the  first  question.  Senator,  I  take  it  that  you 
are  wondering  about  my  relation  to  the  Vice  President,  who  nas 
been  given  very  explicit  responsibilities  by  the  President  in  the 
area  of  both  environment  and  technology. 

I  feel  fortunate  to  have  known  the  Vice  President  for  some  years. 
In  my  discussions  with  him,  which  are  continuing,  of  course,  I  have 
mapped  out  two  roles  for  myself.  One  is  assistant  to  the  Presi- 
dent— his  honest  broker  on  the  technology  and  science  perspectives 
that  bear  on  decisions  that  he  needs  to  make. 

I  expect  that  as  Director  of  OSTP  I  will  be  spending  a  lot  of  time 
with  the  Vice  President,  particularly  on  environment  and  tech- 
nology. I  find  this  very  hopeful,  because  in  times  past  the  Federal 
Coordinating  Council  on  Science,  Engineering,  and  Technology, 
which  is  charged  with  integrating  and  coordinating  programs 
across  the  agencies,  has  had  a  difficulties.  But  the  convening  power 
of  the  Director  of  the  Office  and  Science  Technology  Policy  is  obvi- 
ously less  than  that  of  the  Vice  President. 

So,  I  hope  to  engage  the  Vice  President  in  that  process  because 
he  is  in  an  ideal  position  of  knowledge  and  standing  to  help  assure 
that  we  can  successfully  reintegrate  these  issues  across  the  agen- 
cies of  Government. 

That  takes  me  to  the  second  and  third  points.  Specifically,  the 
shift  from  a  defense-focused  research  program  to  civil  research  is 
something  that  is  going  to  have  to  take  place  over  not  weeks  or 
months  but  years.  It  would  be  wasteful  in  many  instances  just  to 
chop  things  off  and  try  to  create  something  new.  But  it  is  a  shift 
that  is  logically  being  driven  by  the  changing  notion  of  what  our 
national  priorities  are  in  the  wake  of  the  ending  of  the  cold  war. 

The  idea  of  a  civilian  equivalent  of  the  Defense  Advanced  Re- 
search Projects  Agency  is  in  some  ways  appealing,  if  you  think 
about  forming  new  institutions.  But  at  this  point  in  time,  although 
I  want  to  give  it  some  considerable  extra  study,  it  seems  to  me  the 
most  opportune  way  to  go  is  to  fully  utilize  the  resources  that  we 
already  have. 
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By  fully  utilizing,  I  mean,  for  example,  to  introduce  new  ele- 
ments of  priorities  and  procedures  in  the  national  labs  so  that  the 
work  they  do  not  only  fulfills  mission-focused  activities  but  also  in- 
volves joint  ventures  or  joint  projects  with  the  private  sector.  I  be- 
lieve such  restructuring  can  be  done  on  a  competitive  basis  in 
which  the  funds  will  flow  to  those  that  have  the  best  idea  and  the 
most  success  in  making  these  transitions. 

The  expansion  of  the  role  of  NIST  under  the  Department  of  Com- 
merce, which  has  been  proposed,  is  an  excellent  way  to  go — ex- 
panding that  operation  and  using  the  advanced  research  projects 
that  they  are  doing. 

I  think  we  can  do  a  better  job  of  creating  competition  for  fiinds 
that  flow  within  the  Federal  Government  to  the  national  labs,  for 
example.  The  facilities  are  there,  the  people  are  there.  They  are 
scattered  around  the  country  in  a  rather  remarkable  way,  and  if 
we  can  orchestrate  those  resources — NIST,  the  national  labs,  the 
other  Federal  resources — I  believe  we  will  be  a  lot  better  off. 

Senator  Kerry.  With  respect  to  the  21  or  so,  21  I  guess,  critical 
technologies  that  we  have  now  agreed  on  between  the  Europeans, 
Japanese,  Department  of  Commerce,  Labor,  et  cetera. 

Let  us  assume  that  we  now  do  not  have  this  problem  of  picking 
winners  and  losers  that  has  plagued  us  for  awhile.  Since  we  have 
designated  critical  technologies,  we  now  want  to  put  some  impetus 
into  them.  And  let  us  assume  that  you  find  a  mechanism  or  several 
mechanisms  which  will  permit  us  to  do  what  we  seek  to  do  in  the 
Rollings  centers,  which  is  facilitate  the  transfer  of  technology  from 
laboratory  to  corporate  entity  and  into  the  marketplace. 

Do  you  envision  either  a  problem,  or  if  you  envision  the  problem, 
a  solution  to  dealing  with  the  question  of  the  wholesale  movement 
of  that  technology  to  the  cheaper  labor  markets?  For  instance,  you 
have  the  development  of  a  new  technology,  but  the  company,  once 
it  gets  it's  hands  on  it,  says  it  is  really  going  to  be  better  for  us 
to  manufacture  this  in  China  or  in  Costa  Rica,  rather  than  in  Flint, 
Michigan  or  Brockton,  Massachusetts? 

How  do  you  guarantee  that  out  of  this  Government-inspired  ef- 
fort to  move  technology  and  to  facilitate  the  process,  we  will  wind 
up  with  the  jobs  without  again  overly  intruding  in  the  market  in 
ways  that  people  hate? 

Dr.  Gibbons.  That's  a  very  central  question.  I  haven't  tied  these 
concepts  together  as  you  have,  I  think  so  thoughtfully  this  moment. 
I  think  the  21  critical  technologies  represent  fair  consensus  on  the 
frontiers  of  research  and  the  most  promising  opportunities  for  fruit- 
ful technologies  to  emerge. 

As  we  think  about  the  proper  role  of  Government,  however,  we 
must  be  careful  not  to  focus  just  on  the  technologies  themselves, 
but  on  a  variety  of  interventions  that  range  from  tax  laws  to  regu- 
lation. 

As  technologies  develop,  we  must  identify  what  would  cause 
them  to  move  overseas,  rather  than  to  move  in  to  some  innovative 
activity  here  in  the  United  States.  It's  that  downstream  issue  that 
we've  not  been  giving  attention  to  here  in  this  past  decade  or  so. 
And  it's  really  hurting  us. 

Why  is  it,  for  instance,  that  a  Japanese  company  wants  to  buy 
a  particular  small  American  firm,  rather  than  tnat  firm  either 
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growing  or  merging  with  another  American  firm?  Is  it  access  to 
capital?  Or  is  it  sufficient  R&D  funding? 

Corporate  flight  in  search  of  minimum  cost  production  is  a  prob- 
lem if  the  value  that  is  fleeing  us  was  developed  largely  or  signifi- 
cantly at  public  expense.  I  can't  tell  you  that  I  know  all  the  an- 
swers to  that  problem.  I  do  know  that  kind  of  work  will  stay  at 
home  if  the  labor  force  here  is  equipped  to  be  highly  productive  and 
to  provide  a  better  job  than  these  folks  can  get  done  overseas. 

We  cannot  pay  our  people  less.  But  we  can  equip  them  to  be 
more  productive.  We  still  are  the  most  productive  country  on  earth, 
but  the  rest  of  the  folks  are  catching  up  with  us  pretty  rapidly. 
Satch  Paige  once  said,  "don't  look  back,  something  might  be  gain- 
ing on  you."  In  fact,  something  is  gaining  on  us — the  science  and 
the  productivity  of  our  trading  partners  and  competitors. 

I  think  we  need  to  pay  attention  to  development  of  these  new 
ideas  and  to  providing  the  seed  ground  in  which  they  can  take 
flower  here  in  the  United  States  and  employ  American  workers. 

Senator  Kerry.  Well,  I  agree  with  that.  I  think  it  may  be  nec- 
essary for  you  and  the  Vice  President  to  think  about  a  more  direct 
connection  between  the  efforts  we  may  make  and  the  responsibil- 
ities of  companies  on  the  outside. 

I  do  not  think  it  is  very  mysterious  at  all  as  to  why  these  compa- 
nies are  doing  what  they  are  doing.  I  was  talking  to  one  CEO  yes- 
terday of  a  major  international  company  based  here  in  this  coun- 
try, but  now  doing  business  abroad.  And  it  is  very  clear.  I  mean, 
we  have  all  talked  about  these  on  the  floor  of  the  Senate  many 
times. 

When  you  add  up  the  environmental  requirements,  which  we 
ought  to  place  and  do  place,  coupled  to  the  liability  and  other  is- 
sues, coupled  with  wage  scales  and  health  care  and  so  forth,  most 
people  in  this — under  the  guise  of  what  we  call  competitiveness  are 
seeking  the  lowest  cost  per  unit  of  production. 

And  inevitably,  it  is  in  places  that  have  less  of  those  require- 
ments. So  I  think  as  we  help  companies  develop  technology,  there 
is  going  to  have  to  be  some  standard  of  reciprocity  in  their  actions 
so  that  we  do  have  the  high  wage  jobs  here  ultimately.  Because 
otherwise  I  would  respectfully  suggest  we  are  going  to  be  develop- 
ing the  technology  and  exporting  it  even  more  rapidly. 

Dr.  Gibbons.  I  think  you're  right.  Senator.  It  just  occurred  to  me 
also  that  in  other  countries  that  may  very  well  have  the  same  envi- 
ronmental laws,  the  Government  provides  more  direct  assistance  to 
the  companies  that  must  implement  those  laws  and  put  in  place 
the  environmental  controls.  We  do  well  there,  for  instance,  than 
Germany. 

Senator  Kerry.  Well,  that  is  a  whole  different  issue,  but  a  very 
connected  one.  And  I  have  been  having  some  discussions  recently 
with  some  companies,  and  clearly,  we  are  going  to  have  address 
that. 

We  have  got  American  companies  that  are  producing  what  most 
people  deem  to  be  an  equal  product  in  technology  fields.  And  our 
own  military  in  now  purchasing,  because  of  the  low  bid,  from  some 
foreign  sources  for  those  technologies  with  the  result  that  we  are 
losing  the  jobs.  But  if  you  look  behind  the  veil  of  the  corporate  en- 
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tity  that  is  winning  the  bid,  they  are  sometimes  70  and  80  percent 
government-owned  or  government-subsidized. 

And  so  we  are  allowing  subsidized  entities  to  take  American  iobs 
and  technology.  And  then  when  they  have  gotten  that  first  foot- 
hold, our  companies  lose  the  market  share  as  well  as  the  sustain- 
ability  of  their  work  force  to  maintain  the  technology  level.  And  we 
begin  to  lose  in  that  field  altogether. 

And  there  are  areas  in  submarines,  sonar,  and  other  kinds  of 
things  that  I  could  point  to  like  that.  So,  I  think  it  is  very  impor- 
tant. 

I  have  gone  well  over  my  time.  I  did  have  another,  but  I  will  do 
it  in  the  next  round,  Mr.  Chairman. 

The  Chairman.  Senator  Danforth. 

Senator  Danforth.  Mr.  Chairman,  I  am  going  to  have  a  few 
questions  in  writing  to  submit  to  the  nominee. 

Dr.  Gibbons,  I  would  like  to  just  say  a  couple  of  comments  before 
I  ask  you  my  remaining  questions. 

The  first,  in  case  I  was  too  subtle  in  asking  my  first  round  of 
questions,  my  own  view  is  that  there  is  a  clear  need  for  increased 
capital  investment  in  research  facilities  at  colleges  and  univer- 
sities. And  that  the  process  of  earmarking  brings  the  whole  concept 
of  investing  in  those  capital  needs  into  disrepute.  So,  I  would  hope 
we  would  pursue  both  the  capital  needs  and  that  we  would  with- 
stand the  pressures  for  earmarking. 

I  would  also  say,  just  as  a  comment  on  the  previous  line  of  ques- 
tions, I  myself  would  be  terribly  disturbed  if  the  work  of  the  science 
advisor  and  the  scientific  enterprise  of  our  Government  were  to  be 
conditioned  on  some  sort  of  commitment  with  respect  to  business 
as  to  where  they  locate  plants  or  where  they  hire  jobs.  That  is  obvi- 
ously an  important  issue  for  the  country  at  large. 

But  I  hope  that  we  would  not  pull  our  punches  with  respect  to 
useful  research  on  the  basis  of  any  kind  of  extraneous  consider- 
ation such  as  that.  That  is  just  my  view. 

Let  me  ask  you,  if  I  can,  a  few  questions.  In  the  PCAST  report, 
it  is  recommended  that  there  be  a  second  review  of  the  Federal  lab- 
oratories. And  it  is  pointed  out  in  the  report  that  there  are  some 
700  Federal  laboratories.  It  is  said  that  the  original  missions  in 
some  cases,  in  many  cases,  have  been  accomplished,  that  the  lab- 
oratories more  or  less  go  about  their  business,  that  they  have  ter- 
rific physical  facilities. 

What  they  are  doing  is  not  subject  to  peer  review.  They  become 
sort  of  perpetual  motion  machines.  And  in  the  view  of  the  PCAST 
report,  this  deserves  review. 

I  do  not  know  if  anything  is  being  done.  For  all  I  know,  there 
is  a  review  that  is  already  receding.  But  do  you  believe  that  the 
mission  of  our  Federal  laboratories  is  something  that  should  be  re- 
viewed, and  that  perhaps  in  some  cases  they  have  outlived  their 
usefulness  and  that  they  are  perpetuating  themselves  without  a 
clear  mission  and  without  any  kind  of  peer  review  with  respect  to 
whether  they  should  be  doing  it  or  whether  perhaps  an  university 
or  an  industry  should  be  going  the  work? 

Dr.  Gibbons.  Senator,  I  want  to  spend  considerable  time  review- 
ing the  PCAST  report  and  talking  to  the  members  of  PCAST  that 
were  involved  in  it. 
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The  Federal  labs  represent  a  major  public  investment  in  research 
and  development.  They  merit  a  constant  review,  it  seems  to  me,  by 
their  own  peers.  Lots  of  money  flows  into  700-odd  labs  from  various 
sponsoring  agencies. 

To  a  degree,  we  have  had  reviews  every  few  years,  I  believe,  over 
the  past  decade.  I  think,  for  instance,  of  the  Packard  review  of  the 
national  labs  of  the  Department  of  Energy  back  in  the  eighties. 

Most  of  those  reviews  have  a  bottom  line  that  says  the  labs' 
science  is  very  good,  very  notable.  There  have  been  issues  raised, 
however,  about  how  well  the  information  developed  there  moves 
not  just  into  the  scholarly  journals  but  into  technologies  and  the 
marketplace. 

The  mission  of  the  labs  is  changing  very  rapidly.  I  think  few 
would  have  thought  in  say,  1988,  that  we  would  be  where  we  are 
now  with  respect  to  nuclear  arms,  for  instance,  and  the  need  to 
continue  to  develop  and  test  nuclear  weapons. 

Time  has  caught  up  very  quickly  with  some  of  the  largest  labs; 
indeed,  the  very  labs  that  underwent  the  greatest  expansion  during 
the  1980's. 

As  we  review  the  assets  of  the  Federal  system  in  science  and 
technology,  the  national  labs  have  to  come  early  on  the  list  of 
things  to  look  at.  How  well  they  may  have  done  in  past  years  may 
now  be  irrelevant.  It  is  a  question  of  how  well  are  they  doing  in 
light  of  the  new  imperatives  before  us. 

I  believe  oversite  of  the  labs  could  well  benefit  from  having  not 
just  the  mission  agencies  themselves  involved,  but  also  some  other 
folks  that  may  well  be  representative  of  the  kind  of  downstream 
customers  outside  the  agency's  own  missions.  It  is  very  important 
to  involve  potential  customers  at  the  start  rather  than  at  the  end. 

Senator  Danforth.  OK,  thank  you.  I  do  have  a  couple  of  more 
questions.  Could  I  proceed? 

You,  Dr.  Gibbons,  have,  on  several  questions,  talked  about  how 
research  moves  into  the  marketplace  and  the  downstream  use  of 
research.  And  obviously,  when  you're  appearing  before  a  Senate 
committee,  you  are  going  to  be  asked  about  how  we  are  going  to 
become  m.ore  competitive. 

You  are  not,  by  giving  these  answers,  I  hope  you  are  not  down- 
grading the  role  of  basic  research  in  this  country. 

Dr.  Gibbons.  I  am  glad  you  raised  that  question,  Senator  Dan- 
forth, because  that  would  be  the  last  thing  I'd  want  to  do.  Basic 
research  represents  the  continuation  of  our  Nation's  tradition  to  ex- 
plore, to  search  out  new  ideas,  to  gather  new  knowledge.  Time  and 
time  again  is  has  lifted  our  spirits  and  expanded  our  horizons  as 
a  people.  It  has  made  us  the  envy  to  the  rest  of  the  world.  It  also 
has  provided  us  with  new  options,  options  that  can  enable  us  to 
have  the  sorts  of  things  we'd  like  to  have,  including  material 
wealth  as  well  as  an  improved  environment. 

I  am  a  firm  believer  in  vigorous  support  of  the  pursuit  of  knowl- 
edge. And  it  takes  various  forms,  much  of  it  at  the  bench,  some  of 
it  in  giant  machines.  The  epitome  of  the  American  spirit  is  to  col- 
lectively invest  in  developing  new  knowledge  and  then  providing  a 
marketplace  that  can  turn  ideas  into  goods  and  services. 
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Senator  DA^fFORTH.  Mr.  Chairman,  I  have  one  more  question 
which  I  would  like  to  ask  and  then  I  promise  I  will  leave  for  the 
airport  and  go  to  South  Carolina.  [Laughter.] 

If  they  will  have  me.  I  just  want  to  read  one  more  sentence  from 
this  PCAST  report.  And  knowing  you  have  not  studied  it  in  any  de- 
tail, it  is  a  very  general  point  and  it  is  a  point  that  I  have  heard 
from  educators. 

Here  is  the  sentence.  "Various  members  of  the  higher  education 
community  have  described  to  the  relationship  of  their  institution  to 
the  Federal  Government,  particularly  as  it  pertains  to  the  support 
and  university-based  research  as  increasingly  adversarial." 

Now,  I  have  heard  this.  We  now  have  new  regulations  on  the  in- 
direct cost  issue.  I  know  with  respect  to  that  whole  issue  the  view 
was  that  there  was  an  adversarial  relationship  to  universities. 

I  had  one  educator  tell  me  within  the  last  few  days  that  while 
an  audit  of  a  particular  department  at  a  medical  school  did  produce 
some  misspent  money,  even  a  fair  amount,  $100,000  maybe  or  so — 
it  is  not  a  small  matter — but  in  this  person's  view,  a  very  distin- 
guished department  head,  it  is  morale  wrecked  by  the  whole  proc- 
ess. 

And  I  think  that  it  is  possible  to  be  so  adversarial,  so  anxious 
to  audit,  that  we  build  in  the  sort  of  view  of  the  world  that  is  rep- 
resented in  the  New  York  Times  editorial  page,  that  there  are  just 
a  lot  of  evil  people  out  there  that  have  to  he  unmasked  and  found 
out  and  investigated. 

And  there  are.  There  is  no  doubt  about  it.  But  sometimes  you 
can  throw  out  the  baby  with  the  bath.  And  oftentimes,  you  can. 
And  I  think  in  this  country,  one  of  the  concepts,  it  seems  to  me, 
is  that  we  don't  meticulously  root  out  every  conceivable  evil  that 
we  destroy  people  and  we  destroy  institutions  in  the  process. 

And  I  am  wondering  if  you  have,  in  your  own  experience,  noticed 
or  heard  of  a  concern  that  the  Federal  Grovernment  is  viewed  as 
being  an  adversary,  that  basically  it  is  kind  of  a  search  and  destroy 
mission.  How  can  we  uncover  all  of  these  evil  people  out  there  in 
the  university  community  or  in  business  who  are  doing  research, 
root  them  out,  audit  them,  reaudit  them,  send  in  the  auditors,  ask 
a  bunch  of  questions,  hold  congressional  hearings,  humiliate  them 
in  the  press,  destroy  them,  with  front  page  articles  and  of  course. 
New  York  Times  editorials? 

And  before  you  know  it,  instead  of  having  a  country  which  is 
both  decent  and  forward  moving,  we  are  just  involved  in  a  lot  of 
inquisitions. 

Dr.  Gibbons.  I  think  you  have  touched  on  a  very  important  point 
that  I  will  have  to  spend  more  time  on  in  the  months  ahead.  I  have 
three  brief  comments  in  response. 

One,  we  must  remember  that  universities  are  not  out  there  mak- 
ing money  as  many  other  Government  contractors  are.  They  are 
not  only  not  for  profit,  they  are  money-losing  organizations.  In 
most  universities  tuition  is  but  a  small  fraction  of  the  real  cost  of 
educating.  The  rest  comes  from  donations  and  grants.  Universities 
differ  from  institutions  out  there  making  money  off  the  Federal 
Government. 

At  the  same  time,  there  is,  I  think,  legitimate  concern  that  some 
universities'  overhead  costs  have  gotten  out  of  hand.  Researchers 
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themselves  are  very  unhappv  when  they  cannot  compete  because 
their  overhead  costs  are  so  nigh.  Some  of  the  concerns  about  in- 
creasing overhead  charges  were  raised  in  defense  of  researchers 
who  were  finding  themselves  carrying  such  an  increasingly  heavy 
administrative  burden  with  universities. 

Third,  I  think  there  has  been  recent  movement  toward  simplify- 
ing the  methods  for  calculating  and  establishing  overhead  rates — 
0MB  Circular  A-21.  These  methods  need  to  be  more  uniform  so 
there  is  less  room  for  error  and  arbitrary  judgment  calls.  I  hope  we 
can  work  hard  on  this  issue,  but  remember  that  the  universities 
are  our  partners  with  the  Federal  Government.  I  hope  the  notion 
of  some  adversarial  relationship  can  be  quickly  removed,  and  we 
can  get  back  on  track  as  a  true  partnership.  Thank  you. 

Senator  Danforth.  Dr.  Gibbons,  thank  you  and  congratulations 
on  your  nomination.  We  look  forward  to  a  very  early  confirmation. 
And  Mr.  Chairman,  thank  you,  and  members  of  the  committee  for 
your  patience. 

Senator  Kerry.  Mr.  Chairman,  could  I  just 

The  Chairman.  Thank  you  very  much.  Senator  Danforth,  and  the 
record  will  stay  open.  Let  me  get  the  partners,  where  I  find  a  con- 
spiracy, and  get  to  the  not  money  making,  where  I  find  money 
wasting.  After  all,  we  have  got  a  lot  of  these  universities  that  are 
buying  yachts  and  putting  on  wedding  receptions  in  the  name  of 
science,  on  the  one  hand. 

And  I  have  fought  continuously,  and  this  town  has  come  to  town 
now,  and  unless  you  are  from  Oxford  and  Yale,  I  do  not  believe  you 
are  going  to  have  a  chance  for  the  simple  reason  that  they  have 
got  the  peers.  That  is  all  I  hear  about,  peers.  Now,  we  have  put 
in  peer  review  with  our  manufacturing  centers  and  everything  else, 
and  it  is  well  conceived.  But  on  the  other  hand,  that  is  crowd  that 
has  conspired  together  as  partners  over  the  years,  and  it  is  hard 
to  break  in. 

And  I  wish  you  would  at  that  peer  review  crowd,  because  they 
have  sustained  themselves,  which  has  in  turn  constituted  tremen- 
dous waste  and  misallocation.  Otherwise,  I  am  in  lockstep  with 
Senator  Danforth  on  the  orchestration.  And  I  will  be  a  little  bit 
more  direct. 

Dr.  Gibbons,  you  are  in  competition  with  the  movements  that  are 
now  ongoing  on  the  Hill  here  with  respect  to  research  moneys.  The 
national  labs  are  not  in  basic  science,  and  they  are  out,  like  you 
said,  and  looking  for  an  accident  for  happen.  They  are  looking  for 
a  mission.  And  I  have  actually  been  approached  in  own  backyard 
and  said,  now  wait  a  minute,  out  there  at  Los  Alamos  they  are  get- 
ting together  and  they  are  making  up  projects  because  they  have 
got  the  money  and  they  want  to  hold  the  money.  So,  why  do  we 
not  get  some  of  that. 

Or,  otherwise,  in  agriculture,  with  research,  you  have  got  the  en- 
ergy, and  now  nuclear  with  the  end  of  the  cold  war  is  diminished, 
of  course.  And  we  have  got  all  that  money  in  energy.  We  do  not 
want  to  let  that  get  out  of  my  energy  subcommittee  of  appropria- 
tions. I  want  to  be  able  to  spend  that  money.  I  do  not  want  to  see 
it  allocated  to  basic  research.  And  similarly,  in  the  defense  appro- 
priations, I  want  to  continue  to  get  into  the  brain  and  medical  re- 
search, and  everything  else  of  that  kind. 
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Orchestrate — ^you  are  going  to  hard  time  keeping  your  head 
above  water  to  get  ahead  of  us  right  up  here  on  the  Hill  because 
we  have  got  the  money,  we  have  got  the  subcommittees,  and  we 
have  got  the  budget.  And  you  are  going  to  submit  one  here  in  a 
month.  And  you  had  better  be  looking  at  that,  because  we  will 
make  projects  for  it,  and  then  you  will  find,  like  when  we  increased 
the  National  Science  Foundation,  they  were  studying  the  habits  of 
insects  and  all  these  kinds  of  things  that  the  New  York  Times  does 
write  about  and  it  embarrasses  us  all. 

So,  get  going  on  that  one.  I  mean,  it  is  not  anything  to  sit  back, 
and  review,  and  study,  because  we  are  already  moving.  We  are 
finding  projects,  and  we  are  listed  out,  and  everything  else  of  that 
kind  up  here.  And  it  will  not  get  into  NIH  and  it  will  not  get  into 
basic  science.  It  is  going  to  get  into  specific  projects  all  over  the 
countryside.  That  is  now  the  Louisiana  brain  project  found  itself  in 
the  U.S.  Army  budget.  I  mean,  you  might  as  well  look  at  things  as 
they  are.  Excuse  me. 

Senator  Kerry,  Senator  Krueger  was  ahead  of  you. 

Senator  Kerry.  I  just  wanted  to  clarify  something  for  the  record. 
But  Senator  Danforth  has  left,  and  I  wanted  to  clarify  it  for  him, 
but  I  will  for  the  record,  anyway. 

The  debate  over  this  relationship  between  the  Government's  role 
in  technology  and  the  private  sector  is  going  to  be  difficult  enough 
without  beginning  by  drawing  the  lines  in  ways  that  I  do  not  see 
them  drawn.  And  I  just  wanted  to  clarify  for  the  Senator  that  I  am 
not  suggesting  that  we  ought  to  be  telling  private  sector  companies 
precisely  where  they  can  or  cannot  do  thmgs,  although  I  will  point 
out  that  the  current  rules  on  joint  research  agreement  between  the 
national  labs  and  industry  do  require  production  here  in  this  coun- 
try. 

I  am  simply  trying  to  point  out  that  we  need  to  think,  as  a  Na- 
tion, about  those  other  things  in  the  equation  which  will  make  it 
more  likely  that  the  jobs  that  are  created  are  going  to  be  done  here. 
And  one  of  the  things  that  you  can  compare,  for  instance,  are  the 
cultural  differences  between  ourselves  and  either  the  Japanese  or 
Europeans  in  their  entire  approach  to  workers,  and  job  training, 
and  education,  and  so  forth. 

So,  I  think  there  are  many  things  that  we  can  structure  that  will 
make  it  conducive  for  people  as  we  engage  in  this  relationship, 
without  necessarily  setting  up  rigid  requirements  that  are  totally 
contrary  to  our  concept  of  free  market  and  so  forth,  or  to  how  we 
work  best. 

There  is  a  balance,  but  if  we  do  not  think  about  it,  then  we  are 
going  to  have  a  trickle-down  high-technology  policy  which  is  not 
going  to  satisfy  anybody,  and  an  awful  lot  of  it  is  just  going  to  be 
running  abroad. 

The  Chairman.  Senator  Krueger. 

Senator  Krueger.  Thank  you,  Mr.  Chairman.  I  have  one  ques- 
tion and  one  brief  comment  to  make  before  going,  but  first  the 
question.  The  lady  who  sent  me  here,  my  Governor,  would  defi- 
nitely want  me  to  be  certain  to  ask  about  tne  space  station.  Do  you 
view  the  space  station  and  future  space  technology  as  an  area 
where  the  United  States  can  continue  to  lead,  or  is  this  a  leader- 
ship position  that  we  should  give  up  to  other  nations?  And  to  what 
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extent  can  we  count  on  other  countries  continuing  to  share  some 
of  the  costs  of  that  program?  Where  would  it  be  in  your  priorities? 

Dr.  Gibbons.  Like  superconducting  supercolHder,  the  space  sta- 
tion is  a  very,  very  large  enterprise  in  technology.  The  space  sta- 
tion, in  my  view  of  things,  is  not  so  much  science  as  it  is  an  appli- 
cation of  technology.  And  the  larger  such  a  project  gets,  the  more 
properly  it  should  be  thought  of  as  international  venture. 

At  the  same  time  the  space  program,  beyond  the  space  station, 
includes  development  of  some  things  that  are  very  central  to  our 
national  security  as  well  as  our  national  economic  enterprise. 

So,  I  must  provide  a  mixed  response.  There  are  certain  things  in 
space  science  and  in  very  large  projects,  like  the  space  station,  that 
I  believe  inherently  call  for  an  international  venture  of  humankind. 
On  the  other  hand,  there  are  certain  space  technologies  that  need 
to  be  very  much  our  own  purview.  The  mixture  has  to  be  deter- 
mined with  project-by-project  specificity.  Is  that  response  to  your 
question? 

Senator  Krueger.  Yes,  that  addresses  it.  And  I  would  just  say, 
Mr.  Chairman,  that  I  was  struck  as  I  listen  to  Dr.  Gibbons'  testi- 
mony— I  thought  back  to  I  guess  it  was  C.B.  Snow  who  wrote  about 
the  two  cultures  a  long  time  ago.  And  it  seems  that  anyone  who 
can  quote  from  Oliver  Wendell  Holmes  and  Satchel  Paige  is  show- 
ing some  merging,  at  least,  of  the  two  cultures,  or  maybe  more 
than  two.  And  clearly  a  person  who  has  the  capacity  not  only  to 
understand  the  range  of  scientific  endeavors  in  which  the  country 
is  involved  but  also  one  who  can  communicate  it  to  the  country  in 
a  very  effective  fashion. 

And  I  could  not  help  thinking,  as  you  were  sitting  here — and  you 
felt,  evidently,  that  your  previous  experience  had  prepared  you  for 
this  moment.  And  there  is  marvelous  passage  in  Churchill  here  he 
writes  about,  in  his  history  of  the  Second  World  War,  when  finally 
it  seems  that  they  have  turned  to  him  at  the  time  of  need.  I  think 
that  you  might  want  to  consult  that.  But  he  feels  that  all  his  expe- 
rience prepared  him  for  this  moment. 

And  it  seemed  to  me  as  though  the  tremendous  range  of  experi- 
ence that  you  have  both  in  the  academic  world,  in  your  work  at  the 
OTA,  and  throughout  have  really  prepared  you  in  a  very  unique 
way  for  this  position.  And  I  am  delighted  that  the  President  has 
recommended  you  for  this  position.  I  think  it  was  an  outstanding 
appointment.  Thank  you  very  much,  Mr.  Chairman. 

The  Chairman.  Very  good.  Senator  Kerry. 

Senator  Kerry.  Thank  you  very  much,  Mr.  Chairman.  I  will  just 
be  very  quick.  I  want  to  ask  you  two  questions,  if  I  can. 

One,  the  Office  of  Technology  Assessment  last  year  put  out  a  re- 
port dealing  with  the  subject  of  NAFTA.  And  in  the  report  you 
said,  "if  done  right  NAFTA  will  increase  jobs,  raise  wages,  improve 
conditions.  But  if  it  is  implemented  the  way  it  how  stands  it  could 
depress  wages,  lose  jobs,"  and  so  forth.  You  suggested,  therefore, 
that  it  needs  some  changes. 

Do  you  stand  by  that  report?  And  if  so  or  if  not,  how  do  you  see 
yourself  having  an  impact  with  respect  to  the  President's  sugges- 
tions that  there  might  be  some  side  agreements  needed  to  imple- 
ment it  properly? 


45 

Dr.  Gibbons.  The  OTA  analysis  provides  options,  but  it  also  pre- 
sents the  finding  that  the  NAFTA  is  a  necessary  but  insufficient 
condition  for  a  fiill,  fair  trade  agreement.  That  is,  there  are  some 
other  things  we  are  going  to  have  to  do  as  a  Nation  to  hold  onto 
our  job  markets,  our  own  economic  growth,  our  own  self-interest, 
while  we  open  our  markets  to  other  countries. 

OTA  found  the  job  begins  with  an  agreement  like  NAFTA  but  it 
does  not  end  there.  If  it  does  end  there,  then  we  have  some  trouble. 

Senator  Kerry.  Have  you  been  specifically  asked  to  be  part  of  a 
group  with  respect  to  the  suggestions  that  are  going  to  be  made  on 
it,  or  do  you  expect  to  play  into  that? 

Dr.  Gibbons.  I  would  hope  so,  but  it  is  still  too  early  to  tell  ex- 
actly how  this  is  going  to  work  out  in  the  administration.  I  would 
presume  that  the  National  Economic  Council  will  have  to  wrestle 
with  some  of  these  issues. 

Senator  Kerry.  On  another  issue,  I  gather  somebody  asked 
about  this  prior  to  my  getting  here,  and  that  is  the  question  of  the 
national  information  infi-astructure.  The  tensions  that  now  exist 
around  that  center  around  a  lot  of  nervous  telephone  companies 
and  some  questions  within  the  computer  companies.  Do  you  antici- 
pate, perhaps,  bringing  them  together  fairly  soon  to  try  to  talk  that 
out  and  proceed  forward  on  it?  Or  what  course  of  action  would  you 
see  to  try  to  move  forward  on  the  idea? 

Dr.  Gibbons.  I  would  certainly  like  to  gain  firsthand  the  perspec- 
tives of  the  stake  holders,  as  we  traditionally  did  in  OTA.  It  is  so 
easy  to  misunderstand  something  without  talking  to  the  key  stake 
holders.  My  own  personal  education  on  that,  I  hope,  will  include 
some  direct  conversations  with  the  stake  holders  just  to  make  sure 
I  understand  their  positions;  not  just  where  their  concerns  are,  but 
what  they  believe  they  can  bring  to  the  national  table  as  we  move 
ahead  with  developing  this  infrastructure  as  a  key  part  of  the 
groundwork  for  the  next  move  of  our  economy. 

Senator  Kerry.  So,  I  read  that  to  say  that  there  is  some  flexibil- 
ity. You  are  open  to  them  showing  you  that  there  might  be  a  better 
way  or  a  different  route.  Is  that  correct? 

Dr.  Gibbons.  Absolutely,  Senator. 

Senator  Kerry.  Finally,  one  of  the  areas  that  most  concerns  me 
is  environmental  technology.  Vice  President  Gore  and  I  went  down 
to  Rio  last  year  and  were  just  stunned  to  find  about  700  Japanese 
companies  down  there,  all  formally  accredited  to  the  UNCED  con- 
ference. And  there  were  only  35  companies  from  the  United  States, 
one-half  of  them,  I  might  add,  were  from  Massachusetts,  gladly. 

We  have  got  about  1,300  companies  now  involved  in  environ- 
mental technology,  and  it  is  an  increasing  job  base  of  significance. 
It  will  probably  double  in  the  next  3  years  to  about  70,000  jobs.  Do 
you  view  this  realistically  as  a  major  potential  area  of  job  growth 
in  the  United  States?  And  do  you  anticipate  yourself  trying  to  play 
a  very  active  role  in  encouraging  people  to  understand  this  oppor- 
tunities better? 

Dr.  Gibbons.  "Green  technology,"  it  has  sometimes  been  called, 
is  a  very  important  new  opportunity  for  people  and  for  industry  to 
apply  advanced  technology  in  the  provision  of  goods  and  services 
with  fewer  undesired  environmental  side  effects.  I  think  we  have 
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to  overcome  a  kind  of  a  different  perspective  here  in  the  States 
from  the  way,  for  instance,  the  Japanese  look  at  this. 

The  Japanese  came  pouring  into  Rio  because  they  see  the  new 
groundrules,  the  new  rules  of  the  road  of  environmental  protection, 
as  driven  by  very  fundamental  human  desires  across  difference 
economies  and  cultures.  They  see  a  global  phenomenon,  and  an  im- 
portant new  market  opportunity  that  they  can  meet  with  products. 

DeTocqueville  once  said  that  "the  thing  to  do  is  to  discern  the  in- 
evitable and  then  exploit  it."  And  that  is  just  what  the  Japanese 
have  done,  I  think.  They  have  discerned  the  inevitable.  And  we  still 
tend  to  be  thinking  about  environmental  technologies  as  an  extra 
cost,  add  on,  downward  pulling  sort  of  activity.  I  do  not  think  that 
is  true.  I  think  the  Japanese  were  closer  to  the  mark,  and  I  think 
their  turnout  at  Rio  was  a  sign  that  we  ought  to  be  thinking  a  little 
bit  more  in  that  same  way. 

There  are  a  lot  of  opportunities  there.  There  are  a  lot  of  markets, 
not  just  here  in  the  States,  but  around  the  globe,  because  it  is  a 
global  phenomenon. 

Senator  Kerry.  Well,  point  of  fact,  in  the  last  few  years,  the  last 
10  years  or  so,  we  have  gone  from  being  the  world's  leader  in  a 
number  of  those  technologies,  and  we  have  ceded  that  lead  to  the 
Japanese  and  Grermans.  And  our  own  reluctance  to  move  forward 
on  clean  air  standards  has  seen  both  of  those  countries,  Germany 
and  Japan,  putting  in  stringent  requirements  which  has  raised  the 
state-of-the-art  in  those  countries  so  that  now  all  of  your  Eastern 
European,  and  Southeast  Asian,  and  other  countries  that  are  look- 
ing for  that  technology  are  looking  to  those  countries  rather  than 
us  for  those  purchases.  So,  there  is  a  direct  loss  of  business  to  the 
United  States  by  virtue  of  this.  Would  you  agree  with  that? 

Dr.  Gibbons.  Indeed.  The  United  States  is  importing  a  lot  of  the 
environmental  control  equipment  for  our  own  scrubbers.  They  are 
coming  from  overseas. 

Senator  Kerry.  I  see  this  as  an  area — I  mean,  if  you  look  at  the 
estimates,  it  is  going  to  be  a  $200  billion  growth  to  $300  billion  in 
the  span  of  10  years.  There  are  a  lot  of  jobs  there  for  Americans. 
And  I  certainly  hope  that  you  will  move  aggressively  in  this  posi- 
tion, as  I  am  sure  the  Vice  President  intends  to,  to  help  American 
industry  to  latch  onto  this  and  understand  it. 

Dr.  Gibbons.  Thank  you.  Senator.  I  do  firmly  believe  that  the 
kind  of  confluence  of  advanced  technology,  sophistication  in  provid- 
ing goods  and  services  with  less  of  an  environmental  impact,  is  an 
important  way  for  us  to  think  about  our  future.  That  matches  the 
U.S.  idea  of  leadership.  It  seems  to  me  we  have  an  opportunity  to 
regain  that  leadership  in  these  areas  and  move  ahead.  And  it  will 
not  happen  automatically,  but  it  is  an  enormous  opportunity. 

Senator  Kerry.  Just  very  quickly,  what  would  you  say  are  the 
most  promising  of  the  21  critical  technologies,  as  we  have  des- 
ignated them,  if  you  were  to  give  us  a  sense  of  job  possibility  for 
this  country? 

Dr.  Gibbons.  Well,  I  have  often  said  that  our  ftiture  lies  more  in 
inner  space  than  it  does  in  outer  space.  As  we  learn  more  and  more 
about  how  things  work  and  what  they  are  like  down  inside  solids, 
and  on  the  surfaces  of  things,  and  between  atoms,  there  flow  tech- 
nologies like  microelectronics,  lasers,  and  other  things. 
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We  still  know  not  very  much  about  how  things  work  down  there 
in  inner  space.  So  the  so-called  dense  matter  physics  and  chemistry 
are  going  to  continue  to  be,  I  think,  a  wellspring  of  new  opportuni- 
ties for  us,  as  well  as  new,  fundamental  understanding  of  what  we 
are  made  of. 

Senator  Kerry.  I  appreciate  that.  Mr.  Chairman,  thank  you  very 
much. 

The  Chairman.  Thank  you  very  much.  Dr.  Gibbons,  the  commit- 
tee appreciates  your  appearance  here  today.  The  record  will  stay 
open  for  further  questions. 

We  hope  on  Thursday,  when  we  have  a  quorum  and  mark  up  for 
our  rules  and  organization  of  our  subcommittees,  that  we  will  take 
up  your  nomination  and  confirm  it  and  report  it  to  the  floor  of  the 
Senate.  And  that  is  at  11  a.m.  on  Thursday. 

The  committee  will  be  in  recess  until  that  time. 

[Whereupon,  at  11:55  a.m.,  the  committee  adjourned.] 


APPENDIX 


Prepared  Statement  of  Senator  Warner 

Mr.  Chairman,  and  members  of  the  committee,  I  am  pleased  today  to  introduce 
to  the  committee  Mr.  John  H.  Gibbons  of  The  Plains,  Virginia,  who  has  been  nomi- 
nated to  be  Director  of  the  White  House  Office  of  Science  and  Technology  Policy. 

Since  1979,  Mr.  Gibbons  has  been  the  Director  of  the  Ofiice  of  Technology  Assess- 
ment of  the  U.S.  Congress.  The  Office  of  Technology  Assessment  is  a  bipartisan 
agency  of  the  Congress  created  to  serve  as  its  principal  source  of  expert  analysis 
on  issues  involving  the  impacts  of  science  and  technology  in  our  society. 

During  the  years  of  1974-79,  Mr.  Gibbons  was  a  Physics  Professor  at  the  Univer- 
sity of  Tennessee.  He  was  also  the  Director  of  the  Energy,  Environment,  and  Re- 
sources Center  at  the  University.  During  the  years  1973-74,  Mr.  Gibbons  was  the 
Director  of  the  OfTice  of  Energy  Conservation  at  the  Federal  Energy  Administration. 

Mr.  Gibbons  also  served  as  the  Director  of  Environmental  Program  at  the  Oak 
Ridge  National  Laboratory  during  the  years  1969-73.  During  the  years  1954-69, 
Mr.  Gibbons  also  served  as  a  physicist  and  Group  Leader,  Nuclear  Geophysics  in 
the  Physics  Division  at  the  Oak  Ridge  National  Laboratory. 

Mr.  Gibbons  is  an  internationally  recognized  scientist  who  is  an  expert  in  energy 
and  environmental  issues.  His  past  public  sector  advisory  activities  nave  included 
chairmanship  of  the  Demand/Conservation  Panel  for  the  National  Academy  of 
Sciences  Committee  on  Nuclear  and  Alternative  Energy  Systems  and  membership 
on  the  Energy  Research  Advisory  Board  of  the  U.S.  Department  of  Energy.  He  has 
served  on  the  Board  of  Trustees  and  Board  of  Associates  of  Randolph-Macon  Col- 
lege, the  Board  on  Science  and  Technology  for  International  Development  of  the  Na- 
tional Acaderny  of  Sciences  and  the  Board  of  the  American  Association  for  the  Ad- 
vancement of  Science. 

Mr.  Gibbons  is  a  graduate  of  Randolph-Macon  College  and  Duke  University  where 
he  received  his  Ph.D.  degree  in  physics.  He  is  a  fellow  of  the  American  Physical  So- 
ciety and  the  American  Association  for  the  Advancement  of  Science.  Mr.  Gibbons  is 
married  to  Mary  Ann  Gibbons  and  they  have  three  children  named  Virginia,  Diana, 
and  Mary. 

Mr.  Chairman,  given  the  extensive  scientific  background  which  Mr.  Gibbons  has 
developed  throughout  his  career,  I  do  support  his  nomination  to  be  the  Director  of 
the  Omce  of  Science  and  Technology  Policy.  1  hope  the  committee  will  give  his  nom- 
ination the  utmost  consideration  For  this  position  and  that  the  full  Senate  will  re- 
ceive his  nomination  and  report  favorably  to  the  President. 

Mr.  Chairman,  may  I  add  that  Mrs.  Gibbons  is  a  descendent  of  the  first  Chief 
Justice,  John  Marshal. 


Posthearing  Question  Asked  by  Senator  Pressler  and  Answer  Thereto  by 

Dr.  Gibbons 

LANDSAT 

Last  year  Congress  passed  the  land  Remote  Sensing  Policy  Act  of  1992,  which  I 
authored.  The  new  law  revitalizes  the  Landsat  satellite  program  by  returning  im- 
portant functions  to  the  government.  NASA  and  the  Department  of  Defense  are 
scheduled  to  launch  U.S.  Landsat  7  in  January  1990.  Because  landsat  data  is  so 
important  for  global  change  research,  the  new  law  also  restores  emphasis  on  making 
this  data  available  to  scientific  researchers  and  public  users.  South  Dakota's  EROS 
Data  Center  will  be  the  primary  data  processing  center  for  Landsat  7. 

Unfortunately,  the  Landsat  7  program  is  threatened.  The  House  and  Senate  Ap- 
propriations Committees  have  denied  NASA's  request  to  reprogram  $15  million  for 
the  Landsat  7  program.  NASA  has  $10  million  for  Landsat  7,  but  needs  $25  million 
in  order  to  fulfill  its  responsibilities  established  by  the  land  Remote  Sensing  Policy 
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Act  of  1992.  If  NASA  does  not  get  the  full  $25  million,  DoD  will  not  be  able  to  spend 
an  of  the  $84.8  million  earmarked  for  LANDSAT  aOer  May  1,  1993.  I  wrote  to  Sen- 
ator Barbara  Mikulski  (Chair  of  the  Appropriations  Subcommittee  on  VA,  HUD,  and 
Independent  Agencies)  expressing  my  concerns.  In  her  response,  she  said  that  the 
Committee  on  Appropriations  would  be  working  with  the  Clinton  Administration  to 
review  this  matter. 

Question  1.  Are  you  aware  of  this  problem?  Do  you  support  full  funding  of  the 
Landsat  prop-am?  Can  I  get  your  assurances  that  you  will  bring  this  issue  to  the 
attention  of  President  Clinton? 

Answer.  I  am  aware  of  the  problem  faced  by  reduced  funding  for  LANDSAT  7. 
I  share  your  concern  that  adequate  investment  in  remote  sensing  is  crucial  for  glob- 
al change  research,  resource  exploration,  and  many  other  purposes.  During  the  next 
few  months,  I  hope  to  work  closely  with  both  the  President  and  the  Vice  President 
reviewing  U.S.  priorities  in  space  science  and  global  change  research.  I  can  assure 
you  that  the  need  for  LANDSAT  7  will  be  given  careful  attention  as  a  part  of  this 
review.  I  hope  to  have  the  assistance  of  the  Commerce  Committee  and  other  Con- 
gressional Committees  in  this  important  work. 


POSTHEARING  QUESTIONS  ASKED  BY  SENATOR  BURNS  AND  ANSWERS  THERETO  BY  Dr. 

Gibbons 

Question  1.  The  Clinton  Administration  has  indicated  a  commitment  to  make 
science  and  technology  policy  a  priority.  However,  science  and  technology  policy  cov- 
ers an  ever-growing  range  of  issues — from  space  to  biomedicine  to  the  environment. 
If  confirmed,  what  priorities  and  goals  would  you  set  for  the  OfTice  of  Science  and 
Technology  Policy  (OSTP)? 

Answer.  If  confirmed  as  Director  of  OSTP,  one  of  my  primary  goals  will  be  to  help 
this  Nation  must  better  link  its  scientific  and  technological  enterprise  to  national 
goals.  Science  and  technology  have  much  to  contribute  to  achieving  President  Clin- 
ton's stated  goal  of  reestablishing  the  strength  and  resilience  of  the  American  econ- 
omy: the  development  and  adoption  of  new  technologies  by  U.S.  businesses  can  cre- 
ate attractive  new  job  opportunities;  advancing  learning  technologies  and  com- 
plementary curricula  and  standards  can  ensure  that  all  Americans  nave  access  to 
the  skills  in  mathematics,  science,  and  technology  needed  in  a  modern  economy;  and 
new  technologies  can  contribute  to  rapid  economic  growth  while  limiting  unwanted 
environmental  impacts.  Science  and  technology  also  have  much  to  contribute  to 
other  national  goals,  such  as  improved  health  care  and  environmental  quality. 

To  help  ensure  that  science  and  technology  fulfill  their  potential  in  national  af- 
fairs, I  will  work  with  the  President,  the  Vice  President,  and  the  Cabinet  members 
toward  the  following  priorities: 

•  preserving  U.S.  leadership  in  basic  scientific  research; 

•  better  integrating  environmental  and  economic  goals  (on  a  national  and  inter- 
national level)  and  developing  strategies  for  reaching  those  goals; 

•  establishing  the  Federal  Government  as  a  leader  in  resource  efficiency  and  sus- 
tainable living;  and 

•  educating  and  training  the  American  population  in  preparation  for  the  21st 
Century. 

Question  2.  Under  the  1976  Science  and  Technology  Act  which  created  OSTP,  the 
President  may  appoint  up  to  four  Senate-confirmed  Associate  Directors  to  assist  the 
Director  in  his  duties.  Does  the  President  intend  to  appoint  four  Associate  Directors 
and,  if  so,  what  will  be  their  areas  of  responsibility? 

Answer.  I  have  not  vet  had  an  opportunity  to  review  my  proposed  reorganization 
plans  for  OSTP  with  the  Administration.  It  is  my  hope  to  reorient  the  Associate  Di- 
rectorates, as  permitted  in  the  enabling  legislation,  to  be  more  directly  responsive 
to  the  key  areas  of  emphasis  the  President  has  outlined  to  the  American  people.  I 
will  be  happy  to  share  with  you  and  the  Committee  the  structure  we  anticipate  after 
it  is  settled. 

Question  3.  In  the  past,  the  role  and  responsibilities  of  the  Director  have  very 
much  been  a  function  of  the  personality  and  vision  of  the  person  occupying  the  of- 
fice. If  confirmed,  what  will  be  your  role  in  shaping  and  planning  science  and  tech- 
nology policy  for  the  Clinton  Administration? 

Answer.  The  job  of  the  Director  of  OSTP  is  to  provide  scientific  and  technical  sup- 
port for  the  President.  This  Administration  has  outlined  an  ambitious  vision  of 
America's  future — particularly  the  creation  of  good  jobs  in  a  growing  and  competi- 
tive economy — that  is  critically  dependent  on  science  and  technology.  I  believe  that 
my  experience  and  background  will  bring  an  important  perspective  to  the  develop- 
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ment  and  evaluation  of  Administration  programs  to  make  that  vision  a  reality  in 
what  will  clearly  be  a  team  effort. 

TECHNOLOGY  POLICY  AND  U.S.  COMPETITIVENESS 

Question  4.  A  recent  GAO  study  indicated  we  are  losing  ground  to  foreign  com- 
petitors in  all  but  one  of  eleven  high-tech  industries.  In  addition,  other  countries, 
particularly  Japan,  are  doing  a  much  better  job  at  bringing  new  inventions  and  dis- 
coveries to  the  marketplace.  As  Director,  what  programs  and  policies  would  you  ad- 
vocate to  turn  this  situation  around? 

Answer.  I  strongly  support  such  federal  efforts  as  the  High  Performance  Comput- 
ing initiative,  the  NREN  program,  cooperative  programs  such  as  Sematech,  and 
technology  transfer  programs  such  as  the  Hollings  centers.  I  believe  that  an  edu- 
cated workforce,  industry  and  government  cooperation,  and  a  healthy  investment 
climate  all  serve  to  promote  economic  growth  in  the  private  sector  where  we  must 
look  for  job  creation.  A  robust  basic  research  and  technology  development  enterprise 
is  a  fundamental  ingredient  to  this  nation's  future.  I  intend  to  promote  it. 

Question  5.  In  recent  years,  various  agencies  and  institutions  have  developed  lists 
of  critical  technologies  that  will  dominate  the  world  marketplace  in  the  foreseeable 
future.  I  happen  to  believe  U.S.  leadership  in  communications  and  computer  tech- 
nologies is  absolutely  crucial  to  our  future.  Dr.  Gibbons,  what  would  you  view  as 
the  top  five  most  critical,  commercially  relevant  technologies  at  this  time?  Do  you 
believe  these  critical  technologies  deserve  special  funding  and  support  in  the  federal 
budget? 

Answer.  I  agree  that  computers  and  communications,  which  are  so  intricately 
linked  to  modem  economic  activity,  belong  on  any  nation's  short  list  as  keys  to 
growth.  As  I  indicated  in  my  testimony,  I  believe  that  research  into  the  inner  world 
of  the  physical  and  biological  workings  of  things,  at  the  cellular,  molecular,  and 
atomic  levels,  holds  the  keys  to  many  important  opportunities  for  mankind.  It  is 
also  clear  we  need  to  develop  production  systems  and  new  fuels  that  allow  our  econ- 
omy to  expand  without  burdening  the  environment.  While  it  is  clearly  important  to 
establish  priorities,  and  I  would  like  to  discuss  these  priorities  with  you  at  length, 
I  am  reluctant  to  specify  a  specific  list  of  the  most  important  five  technologies.  The 
range  of  economic,  environmental,  and  security  challenges  that  require  advances  in 
science  and  technology  is  very  broad.  We  must  advance  along  a  broad  front. 

Question  6.  We  spend  almost  $80  billion  a  year  on  federal  R&D,  with  60  percent 
going  toward  defense  and  40  percent  devoted  to  civilian  purposes.  President  Clinton 
has  indicated  he  wants  to  increase  the  civilian  share  of  that  budget  to  "stimulate 
non-defense  technologies."  Do  you  have  any  specific  ideas  about  how  the  Adminis- 
tration might  accomplish  this? 

Answer.  The  Clinton/Gore  Administration  will  offer  a  range  of  policies  designed 
to  stimulate  non-defense  technologies  and  business  innovation  and  growth  through- 
out the  economy.  These  polices  will  be  defined  in  consultation  with  industry,  but 
some  existing  government  programs  do  have  important  roles  to  play. 

For  instance,  NIST  has  played  an  active  and  important  role  in  developing  tech- 
nologies that  help  our  industries  compete  and  help  ensure  that  all  American  busi- 
nesses, particularly  small  businesses,  have  practical  access  to  innovations.  Tech- 
nology programs  at  NIST  and  elsewhere  need  to  be  carefully  coordinated  with  re- 
search programs  conducted  throughout  the  government.  They  also  need  to  be  better 
interfaced  with  private  industry. 

Increased  technology  activity  on  the  civilian  side  is  particularly  important  in  en- 
suring continuity  of  support  for  research  and  development  as  defense  budgets  de- 
cline. We  will  also  need  to  find  improved  ways  to  use  the  resources  at  our  national 
laboratories  to  support  civilian  technological  and  scientific  research.  OSTP  can  play 
an  important  role  in  accelerating  and  coordinating  this  thrust  across  the  govern- 
ment. 

Stimulating  technology  requires  more  than  increasing  federally  sponsored  re- 
search, however.  It  also  requires  policies  and  programs  that  encourage  higher  levels 
of  private  spending  in  research  and  development  and  that  encourage  U.S.  busi- 
nesses to  move  quickly  to  invest  in  innovation.  We  must  also  ensure  that  U.S.  stu- 
dents emerge  from  school  adequately  prepared  to  participate  in  a  sophisticated,  fast- 
moving  economy  and  also  that  people  already  in  the  workforce  have  access  to  the 
training  needed  to  keep  pace. 

Question  7.  The  Clinton-Gore  policy  paper  on  manufacturing  calls  for  creating  170 
"market-driven  manufacturing  centers  to  help  small-  and  medium-sized  manufactur- 
ers." How  much  would  this  proposal  cost  and  how  would  you  decide  where  to  locate 
these  centers? 
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Answer.  Many  factors,  e.g.,  the  level  of  services  provided,  the  amount  of  cost- 
sharing  with  States  or  localities,  will  determine  the  ultimate  cost  of  these  centers, 
and  I  cannot  answer  your  question  with  precision  at  this  time.  NIST  uses  a  very 
effective,  "bottom-up"  method  to  locate  centers  right  now:  they  take  proposals  from 
existing  institutions  or  from  institutions  that  would  like  to  exist,  thus  they  respond 
to  the  needs  of  interested  parties.  This  method  deserves  careful  consideration  as  the 
Clinton/Gore  Administration  goes  about  developing  the  manufacturing  technology 
extension  centers. 

SPACE 

Question  8.  NASA  is  a  great  source  of  national  pride.  Every  year,  our  space  pro- 

fram  achieves  goals  in  space  science  and  exploration  that  other  countries  can  only 
ream  about.  Space  Station  promises  to  move  our  space  program  to  the  next  level. 
However,  I  understand  that  in  1984,  under  your  leadership,  tne  Office  of  Technology 
Assessment  issued  a  highly  critical  study  on  Space  Science  and  that,  in  general,  you 
Me  skeptical  of  "big  science"  programs.  Do  you  support  the  Space  Station  program 
and  what  are  your  views  on  other  big  science  programs  like  the  Superconducting 
Supercollider  and  Mission  to  Planet  Earth? 

Answer.  "Big  science"  projects  generally  serve  more  than  one  goal,  and  science  is 
but  one  voice  among  others  in  the  final  aetermination  on  relative  merit.  Organiza- 
tions like  OTA  and  OSTP  can  help  ensure  that  accurate,  impartial  information  is 
available  to  the  elected  officials  wno  must  weigh  many  factors  when  determining 
which  projects  to  support.  I  believe  that  the  "bigger"  a  project  is,  the  more  appro- 
priate it  is  to  look  for  international  support  for  the  effort,  and  to  use  the  willingness 
of  other  countries  to  commit  resources  as  one  gauge  of  a  project's  usefulness. 
Projects  like  the  Space  Station,  the  Superconducting  Supercollicfer,  and  the  Mission 
to  Planet  Earth  promise  to  extend  the  irontiers  of  science,  but  at  great  expense.  The 
Clinton  Administration  must  work  closely  with  the  Congress  to  determine  which 
"big  science"  projects  best  further  our  societal  goals,  including  the  pursuit  of  knowl- 
edge, and  what  level  of  U.S.  funding  they  deserve. 

Question  9.  What  do  you  think  should  be  the  goals  and  priorities  of  our  space  pro- 
gram? In  your  view,  what  are  we  doing  wrong  and  what  are  we  doing  right  in  our 
space  program  today? 

Answer.  The  Nation  has  been  highly  effective  in  using  the  space  program  to  dem- 
onstrate technological  mastery.  But  its  structure  and  locus  were  generated  by  the 
Cold  War.  As  we  redefine  our  national  goals,  I  will  help  the  Clinton/Gore  Adminis- 
tration examine  the  links  between  the  U.S.  space  program,  including  the  Space  Sta- 
tion, and  national  goals  of  security,  environment,  science,  and  various  areas  of  the 
economy.  Only  when  those  links  are  identified  will  it  be  possible  to  answer  the  ques- 
tion of  right  and  wrong  directions  in  the  space  program. 

SCIENCE 

Question  10.  There  is  little  question  that  the  U.S.  possesses  the  greatest  scientific 
talent  and  resources  in  the  world.  Often,  however,  our  scientific  enterprise  is  not 
sufficiently  aimed  at  meeting  the  needs  of  American  industry.  If  confirmed,  what 
measures  would  you  advocate  to  refocus  the  research  of  our  labs  and  universities? 

Answer.  The  U.S.  system  of  universities  and  national  laboratories  represent  a 
critical  national  asset.  We  cannot  afford  to  let  our  lead  in  science,  mathematics,  and 
engineering  deteriorate  further.  While  priorities  in  pure  science  are  driven  in  large 
part  by  the  scientific  community  itself,  our  investment  priorities  in  engineering  and 
applied  science  must  reflect  changes  in  national  needs.  The  U.S.  finds  itself  with 
a  new  range  of  security  problems,  new  competitors  for  international  markets,  and 
new  concerns  about  the  environment.  U.S.  research  priorities  must  be  modified  to 
reflect  these  new  needs.  The  basic  missions  of  some  of  our  national  laboratories  will 
need  to  be  changed  in  the  years  ahead.  Some  diflicult  choices  will  be  needed.  I  hope 
to  be  able  to  work  with  the  Commerce  Committee  in  the  difficult  task  of  shaping 
the  federal  research  portfolio  to  reflect  these  and  other  new  priorities. 

Question  11.  Many  analysts  have  warned  that  the  United  States  may  be  facing 
a  scientific  manpower  shortage  by  the  next  decade.  We  simply  will  not  have  enough 
scientists  and  engineers  to  do  tne  research  necessary  to  maintain  a  strong  tecn- 
nology  base.  What  thoughts  do  you  have  about  generating  greater  interest  among 
our  young  people,  particularly  at  the  K  through  12  level  math  and  science? 

Answer.  Many  analysts  dispute  the  notion  that  a  scientific  manpower  shortage 
will  manifest  itself  in  the  next  decade.  Supply-demand  imbalances  are  to  be  ex- 
pected in  a  dynamic  economy,  and  scientists,  engineers,  and  students  contemplating 
careers  in  those  fields  are  subject  to  market  fluctuations.  But  that  does  not  diminish 
the  importance  of  generating  greater  interest  in  and  knowledge  of  math  and  science 
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in  our  population,  especially  since  most  of  the  new  jobs  created  in  coming  years  will 
require  a  solid  command  of  basic  skills  in  mathematics,  science,  and  technology. 
New  teaching  and  learning  technologies — particularly  computing  and  telecommuni- 
cations systems — help  capture  students'  imagination  and  sustain  an  interest  in 
science  in  a  way  that  the  typical  classroom  experience  may  not.  They  enable  stu- 
dents to  actually  "do"  science — participate  in  experiments,  workout  hypotheses — and 
to  learn  at  their  own  pace.  I  look  to  these  new  techniques  with  enthusiasm  and  in- 
tend to  explore  them  at  OSTP. 

COMMUNICATIONS  AND  COMPUTERS 

Question  12.  As  we  close  in  on  the  21st  Century,  high  technology  is,  and  will  con- 
tinue to  be,  one  of  the  key  industries  for  U.S.  competitiveness.  As  you  know,  during 
the  last  Congress  Senator  Gore  and  I  introduced  legislation  calling  for  development 
of  an  advanced,  broadband  communications  infrastructure,  connecting  every  nome, 
hospital,  school  and  business  in  the  U.S.  by  the  year  2015.  If  confirmed,  what  would 
you  do  to  promote  American  technology,  and  more  specifically,  do  you  support,  and 
would  you  actively  encourage,  the  development  of  a  broadband  "information  high- 
way" as  Vice  President  Gore  and  I  have  proposed? 

Answer.  The  Clinton-Gore  Administration  is  committed  to  expanding  Federal  pro- 
grams to  help  industry  develop  and  apply  new  technologies.  In  Germany,  Japan, 
and  most  other  developed  countries,  a  much  larger  portion  of  the  government's  K&D 
budget  goes  to  the  development  of  civilian  technology.  In  contrast,  here  in  the  U.S., 
government  research  dollars  have  gone  mostly  for  basic  research  and  defense  tech- 
nology programs.  During  the  campaign,  President  Clinton  issued  a  comprehensive 
policy  paper  on  technology  that,  among  other  things,  calls  for  creation  of  a  21st  Cen- 
tury infrastructure,  including  a  broadband  national  network. 

The  creation  of  a  national  "information  highway"  would  yield  huge  benefits  by  in- 
creasing productivity,  accelerating  the  manufacturing  process,  providing  more  peo- 
ple with  access  to  quality  health  care,  improving  education  opportunities  for  both 
children  and  adults,  and  delivering  entertainment,  information,  and  other  services 
more  quickly  and  more  cheaply.  Lmfortunately,  deployment  of  such  a  national  net- 
work is  being  stymied  by  telecommunications  policies  that  have  not  kept  up  with 
the  new  technology.  And  because  there  are  so  many  Federal  and  State  agencies  in- 
volved in  setting  telecommunications  policies  and  so  many  vested  interests  reluctant 
to  change  those  policies,  we  are  faced  with  a  policy  gridlock. 

Breaking  that  gridlock  will  require  two  things:  1)  defining  a  vision  of  what  this 
country's  telecommunications  infrastructure  could  and  should  be;  and  2)  building  a 
consensus  to  change  the  policies  and  make  the  investments  needed  to  build  that  in- 
frastructure. The  President  and  the  Vice  President  intend  to  do  just  that.  The  Ofiice 
of  Science  and  Technology  Policy  has  two  roles  to  play  here,  ensuring  that  Federal 
networking  and  computing  technology  R&D  programs  are  well  coordinated,  well 
run,  and  well  linked  to  industry,  and  ensuring  that  the  agencies  primarily  respon- 
sible for  telecommunications  and  information  p)olicy  are  fully  aware  of  the  latest  de- 
velopments and  trends  in  computer  and  telecommunications  technology. 

TELECOM.MLTI.NG 

Question  13.  "Telecommuting"  or  using  telecommunications  technology  to  work 
from  home,  can  provide  at  least  a  partial  solution  to  a  number  of  energy  and  envi- 
ronmental problems.  For  example,  if  more  Americans  used  technology  to  work  from 
their  homes — thereby  removing  the  necessity  of  physically  traveling  to  their  place 
of  business,  we  could  avoid  the  crushing  economic  and  environmental  costs  of  con- 
tinuing to  use  our  already  overburdened  transportation  infrastructure,  and  see  a  de- 
crease in  the  dependence  on  foreign  oil.  In  fact,  studies  have  shown  that  more  than 
$23  billion  may  be  saved  annually  by  substituting  telecommuting  for  as  little  as  10- 
20  percent  of  the  activities  that  now  require  transportation.  If  confirmed,  wiU  you 
support  telecommuting  as  a  policy  option  to  address  these  issues,  and  if  so,  what 
specific  steps  will  you  take  to  actively  encourage  and  promote  telecommuting? 

Answer.  Telecommuting,  which  will  contribute  to  reduced  congestion  of  the  trans- 
portation system,  is  one  of  many  important  justifications  for  the  rapid  deployment 
of  a  national,  highspeed  telecommunications  network.  The  present  telephone  net- 
work does  not  enable  the  kind  of  high-speed  computer  and  video  links  that  most 
people  would  need  to  work  efTectively  from  home.  We  should,  however,  be  careful 
not  to  overestimate  the  potential  for  telecommuting  to  reduce  the  environmental  im- 
pacts associated  with  commuting  by  automobile. 

As  Director  of  OSTP,  I  will  oversee  the  interagency  committee  responsible  for  the 
High-Performance  Computing  and  Communications  Program,  which  is  already  dem- 
onstrating how  such  networks  can  improve  the  productivity  of  researchers  and  edu- 
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cators  around  the  country — enabling  them  to  collaborate  more  effectively  with  their 
colleagues,  operate  research  equipment  thousands  of  miles  away,  log  onto 
supercomputers  around  the  country,  and  tap  thousands  of  different  computer 
databases.  That  program  is  paving  the  way  to  development  of  a  public-switched 
high-speed  network  that  every  American  could  use  for  telecommuting,  for  entertain- 
ment, for  teleconferencing,  and  for  hundreds  of  other  uses. 

ANIMAL  RESEARCH 

Question  14.  Dr.  Gibbons,  as  you  know  there  is  a  continuing  debate  over  the  use 
of  animals  in  scientific  research.  Researchers  themselves  must  work  to  educate  the 
public  and  create  opportunities  to  talk  about  this  issue  very  clearly  and  directly. 
What  is  your  personal  opinion  on  the  use  of  animals  for  scientific  research  and  ex- 
perimentation? Do  you  think  the  White  House  Office  of  Science  and  Technology  Pol- 
icy can  help  the  research  community  better  inform  the  public  about  how  and  why 
animal  research  is  performed,  and  what  steps  will  you  take  to  do  so? 

Answer.  My  personal  opinion  is  that  in  certain  circumstances  it  is  essential  to  use 
whole  organisms  in  scientific  research  because  many  phenomena  are  so  complex 
that  one  must  study  the  whole  animal.  In  other  words,  the  whole  is  greater  tnan 
the  sum  of  the  parts.  I  also  believe  that  ethics — our  responsibilities  as  human 
beings  as  we  exercise  dominion  over  the  earth — must  be  brought  to  bear  on  this 
issue.  I  have  a  deep  appreciation  for  the  Native  American  practice  of  offering  a 
prayer  of  thanks  to  any  animal  that  gave  its  life  to  help  a  human  survive,  and  be- 
lieve that  this  sensibility  can  inform  our  current  practices.  OTA  showed  in  1986  that 
advancing  technology  and  scientific  sophistication  now  allows  testing,  research,  and 
teaching  (that  once  required  whole  animals)  to  be  done  effectively  and  more  eco- 
nomically without  using  animals.  I  believe  that  the  use  of  whole  animals,  especially 
the  more  neurologically  complex  species,  should  continue  to  be  permitted,  but  on  the 
basis  of  carefully  drawn  need.  When  substitutes  (e.g.,  in-vitro  testing  for  regulated 
substances)  are  available,  they  should  be  favored. 

The  OTA  Report  on  Alternatives  to  Animal  Use  in  Research,  Testing,  and  Edu- 
cation (February  1986)  is  widely  used  by  both  the  animal  user  community  and  the 
animal  rights  community.  Abuses  are  evident  on  both  sides  of  the  issue.  It  is  par- 
ticularly incumbent  on  the  animal  user  community  to  carefully  monitor  themselves 
against  abuses.  And  the  animal  rights  community  needs  to  become  more  familiar 
with  the  extraordinarily  humane  outcome — for  all  animals,  including  humans — of 
key  "whole  animal"  research.  I  believe  that  OSTP  could  play  a  greater  role  to  play 
in  helping  the  research  community  communicate  its  activities  and  goals — including 
animal  research — to  the  public.  I  intend  to  focus  on  this  area  in  the  months  to  come. 
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